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THE temptation to use a combination 
of antibiotics in the treatment of infec- 
tions is a practical, everyday problem. 
it arises primarily from the fact that 
no single antibiotic is currently avail- 
ble with a sufficiently broad antimicro- 
bial spectrum to be effective in mixed 
infections that will so interfere with 
the adaptive processes of microérgan- 
sms so as to preclude the development 
{ resistance and that does not induce 
intoward reactions under conditions 


f adequate dosage. Furthermore, 
linical experience has demonstrated 
that better therapeutic results have 


obtained in certain infections 
ith some combinations of agents than 
ith single drugs alone. It is, therefore, 
vot difficult to understand the problem 
which confronts a practicing physician 
ho has at his disposal a number of 
inically useful agents, each of which 
me is incapable of producing the de- 
sved effect in a given case. What re- 


een 


*Presented in part before the Sixty-sixth Meeting of the A 


available which 
in selecting the anti- 
biotics to be used in combination under 
appropriate indications? 

With this in view, there have been 
made within recent years, numerous 
studies dealing with antibiotic combi- 
nations. For the most part, the major 
effort in this field of chemotherapeutic 
research has been confined to in vitro 
observations on a limited number of 
antibiotic combinations and_ bacteria. 
A few studies have been concerned 
with attempts to apply these findings 
to experimental animals and only a 
very few deal with therapeutic trials 
in humans. 

Aside from the antibiotic synergism 
occurring with penicillin and strepto- 
mye in against the enterococcus, strepto- 
mycin and the broad spectrum agents 
against Brucella, and bacitracin and 
penicillin against staphylococcus, there 
is considerable diversity of opinion re- 


liable information is 
will assist him 
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garding the use and status of other 
antibiotic clinical 
Recently Jawetz and_ his 
' published a scheme, based 
primarily on their own in vitro and 
animal studies and secondarily on their 
interpretation ot reports by others, 
which was suggested as a guide in 
predicting the usefulness of antibiotic 
combinations. This scheme is based on 
observation of a change in rate of bac- 
tericidal action observed when certain 
antibiotics are added to others. Increas- 
ed rate of bactericidal action is de- 
fined as synergism, while a diminution 
of the same effect is defined as antag- 


combinations in 
medicine. 


associates!" 


onism. The clinically useful antibiotics 
are divided into two groups: Group | 
comprises penicillin, streptomycin, ba- 
citracin, and neomycin. These are often 
synergistic with each other, occasion- 
ally indifferent, and never antagonistic. 
Group I! comprises chlortetracycline, 
oxytetracycline, and chlor: umphe nicol 
which are neither synergistic or an- 
tagonistic to each other, and very often 
are additive. Antibiotics in this group 
frequently antagonize the activity of 
agents in Group I when the latter are 
acting on susceptible organisms. 

In our opinion, it is indeed regret- 
table that the postulation of this scheme 
by Jawetz and his associates’ should 
have resulted in connotations which 
were, quite possibly, never intended by 
the authors. At first, Jawetz and his 
associates, by in vitro expe riments, 
demonstrated that the bactericidal rate 
of penicillin was retarded by the addi- 
tion of either chloramphenicol", chlor- 
tetracycline, or oxytetracycline™. The 
observed interference was character- 
ized as being unilateral, occurring 
maximally when the bactericidal activ- 
ity of the penicillin was greatest and 
when the concentration of the antag- 
onizing agent was bacteriostatic and 
yet the combination was capable of a 
progressive bactericidal action which 





EISENBERG: 


ultimately sterilized the culture. Sig 
nificantly, the interference phenomen 
on could not be demonstrated with all 
strains of enterococci, group \ strep- 
tococci, and Friedlander bacilli stud: 
ied. Later, in vivo experiments, util 
izing mice infected with group A 
streptococci, revealed a higher mortal 
ity rate in animals receiving both pen 
icillin subcutaneously and chloram 
phenicol intraperitone ally than in those 
receiving penicillin alone. A similar 
finding could be demonstrated onl) 
with difficulty in mice infected with 

pneumoniae and treated with mul 
tiple doses of penicillin, with chlor 
tetracycline or oxytetracycline as_ the 
antagonizing drugs. Other workers!*' 
have been unable to confirm — the 
Jawetz observations and, in some in 
stances, even re ported a_ synergistic 
effect with the same combinations re 
ported by Jawetz as being antagonistic 
While such conflicting findings may 
well be explicable on the basis of dif 
ferences in bacterial strain, technical 
procedure, and definition of synergism 
and antagonism, they forcibly empha 
size our current lack of knowledge of 
the activities of antibiotic combinations 

For the past 3 years, we have been 
engaged in a comprehe nsive, but by 
no means exhaustive, investigation ot 
antibiotic combinations. Our objectives 
were three-fold: (a) to evaluate sys 
tematically, by suitable in vitro proc 
dures, the clinically useful antibiotics 
separately and in combination, from th: 
sti indpoint of ability to inhibit growth 
of a few arbitrarily selected Gram 
positive and Gram-negative organisms 
This preliminary screening was intend 
ed to reveal unusual combinations. (b 
To screen the unusual combination, 01 
combinations, more intensively against 
large numbers of generically dissimilat 
bacteria routinely isolated from clinic:'! 
specimens. (c) Any combination, © 
combinations, revealed by this mo 
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intensive screening operation to be 
tested in the clinic for in vivo efficacy. 

The present report is concerned with 
findings relative to these objectives. 

DEFINITIONS. In a previous publica- 
tion’, one of us has stated that labora- 
tory studies of antibiotic combinations 
should include: (a) A determination 
of the lowest concentration of each 
agent, which, under specified condi- 
tions, interferes with one or more func- 
tions essential to normal bacterial re- 
production to the point where there 
is no detectable growth macroscop- 
ically. This concentration is commonly 
called the minimum inhibiting concen- 
tration (M. I. C.) and is most fre- 
quently and conveniently determined 
by a serial dilution procedure. This 
type of test indicates only that growth 
inhibition has occurred, but does not 
differentiate as to whether the inhibi- 
tion is temporary ( bacteriostatic) or 
permanent (bactericidal). (b) Deter- 
minations to establish the relative per- 
manency of the observed inhibition 
and to be made in appropriate se- 
quence on the same bacterial popula- 
tion. This information is most readily 
obtainable by the application of plat- 
ing procedures, and will be most mean- 
ingful if the entire contents of all tubes 
which show no macroscopic growth are 
tested. (c) Simultaneous testing of 
intibiotic combinations by identical 
procedures. ; 

The rationale for the above recom- 
mendations is obvious when it is con- 
idered that the antibacterial effects 
of all antibiotics are manifested either 
s temporary or permanent growth in- 
libition and that a knowledge of both 
inanifestations is more desirable than 

knowledge of only one or the other. 
hus, the application of both of these 
procedures to a single population of 
bacteria will yield data regarding the 
concentration of agent, separately as 
well as in mixtures in which it is pres- 


ent, required to produce both bacterio- 
static and bactericidal effects. 

It should be remembered that the 
term bacteriostasis should apply only 
to those situations in which there is 
no change in the number of viable 
bacteria during the time of exposure to 
an inhibitory compound. That it is 
frequently impossible to satisfy this 
criterion is readily appreciated, when 
it is realized that when the reproductive 
and/or growth processes of an organ- 
ism are retarded, such an organism may 
readily die of starvation and senes- 
cence. Thus, after an appropriate lapse 
of time there may be a gradual, but 
significant, decrease in total numbers. 
Therefore, it would seem that the sole 
valid distinction between bacteriostatic 
and bactericidal effects rests on the 
rate at which bacterial numbers de- 
cline; the rate being greater with bac- 
tericidal than with — bacteriostatic 
agents. 

The terms synergism, antagonism, 
additive and indifferent have been used 
by others to describe the effect of the 
addition of one or more antibiotics on 
the activity of another. In this paper, 
the term synergism will be applied to 
those antibiotic combinations produc- 
ing a given effect (bacteriostatic, bac- 
tericidal, or both) and in which the 
concentration of each component con- 
tributing to this effect is less than that 
required to produce the same effect 
when the component acts individually; 
the magnitude of the difference being 
at least four-fold. Thus, combinations 
will be designated as showing syner- 
gism rather than its constituents syn- 
ergizing each other's activity. For ex- 
ample, if in the combination of chlor- 
tetracycline, oxytetracycline, and chlor- 
amphenicol a concentration of 0.3 meg. 
per ce. of each is required for bacterio- 
static effect, and, at the same time, con- 
centrations of 1.25, 2.5, and 1.25 meg. 
per cc. respectively are required to 
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produce the same effect when they are 
used then the combination 
shows synergism according to our def 
inition above. The definition of antag- 
onism is made on a similar basis, ex 
cept, of course, that the concentration 
is increased to the same degree. Ac- 
cording to these definitions, it is pos- 
sible for a combination to be synergistic 
with respect to bacteriostasis only, to 
bactericidal effect only, or to both. 
MATERIALS AND METHODS. Details re 


singly, 


garding composition and preparation 
of culture media, antibiotic solutions, 
test inocula and procedures have been 


TABLE 1. 
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COMPARATIVE ACTIVITY OF COC 


against these organisms, respectively. 
Further evaluation of these two com- 
binations against individual composite 
cultures of Micrococcus pyogenes var. 
(viridans, pyo- 
Coliforms, S. ty- 
phosa, K. pneumoniae Types A and B, 
Ps. aeruginosa, and Proteus sp., total- 
ing 258 indicated 
that chlortetracy- 
cline, and chloram- 
phenicol was superior to the chlortetra- 


aureus, Streptococci 


genes, enterococcus ), 


individual strains, 
the combination of 


oxvtetracycline, 


cyvcline, oxvtetracvcline, and penicillin 
combinations>. Illustrative results, as 


indicated in Table 1, show the super 


VS. INDIVIDUAL COMPONENTS AGAINS'1 


COMPOSITE INOCULA OF REPRESENTATIVE BACTERIAL PATHOGENS 


Vumber tig 
of 
Organisn Strains / Tl]? 
M. pyogenes var 50 80 80 
aureus 
Enterococcus 19 2.5 80 
Coli-aerogenes +4 ) SO 
K. pneumoniae 18 2.5 SO 
S. typhosa 27 1.25 80 
Proteus sp 13 80. + sO 


* Chlortetracycline 
* Oxytetracyeline 
** Chloramphenicol 


described elsewhere*’. All organisms 
used were isolated from clinical speci- 
mens submitted to the laboratory for 
routine bacteriological examination. 
Results and Discussion. Preliminary 
screening tests employing the various 
antibiotics (penicillin, streptomycin, 
chlortetracycline, oxytetracycline, and 
chloramphenicol ) separately and in 26 
different combinations against strains 
of Micrococcus pyogenes var. aureus 
and K. pneumoniae Type A, indicated 
that combinations of chlortetracycline, 
oxytetracycline, and penicillin and 
chlortetracycline, oxytetracycline, and 
chloramphenicol showed both bacter- 


iostatic and_ bactericidal synergism 


(Concentration Require l for Inhibition (meg. ce 
()** Pees CO 
I Il / Il / ai 
80. 4 80 80. 4 2.5 20 
5 SO 10 R00. 4 0.15 20 
80. 4 40 80. 4 0.6 10 
a) S80. + 10 SO. 4 0.6 20 
25 80. + 205 80. 4 0.38 20 
SO. 4 40 80. 4 5 10 


+t Bacteriostatic Inhibition 


t Bactericidal (100°, ) Inhibition 


iority of the combination COC ove: 
its individual components. 

As additional corroboration for th« 
above findings, a survey of the antibi 
otic susceptibilities of 2173 individua 
bacteria was carried out, in order t 
compare the incidence of susceptibility 
to chlortetracycline, oxytetracyclin 
chloramphenicol combination with that 
of its individual constituents. The cri 
terion for distinguishing between sus 
ceptible and resistant organisms is th 
observation of the presence or absenc 
of a zone of inhibition, regardless « 
diameter, surrounding filter paper dis« 
containing a specified amount of ant 
biotic'’. This amount corresponds t 
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the average maximum serum concen- 
tration attainable in average patients 
receiving the most commonly _ pre- 
scribed dosages. Data on penicillin and 
streptomycin have been included be- 
cause of the frequency with which 


against Gram-positive and Gram-nega- 
tive organisms, respectively. The dos- 
ages, serum antibiotic concentration, 
and criterion for interpretation of sus- 
ceptibility, are summarized in Table 2. 

Shown in Table 3 is the percentage 


these agents are considered for use of organisms classified as susceptible 


TABLE 2.) CREPERIA FOR DETERMINATION OF RELATIVE SUSCEPTIBILITY 


Inhibition Zone 


Blood Dise Antibiotic 
{ntibioti Dosage Concentration Concentration Present Absent 
Penicillin (cryst 100,000 q. 3h 0.75-1.0 u.ce. 1.0u 5* R** 
Penicillin (procaine 300,000 0.d. 
Streptomycin 0.5 gym. B.D. 15 meg. ce. 15 meg. s R 
Chlortetracycline 0 5 gm. q. 6h 4 meg. ce. $ meg. s R 
Oxytetracycline 0.5 gm. q. 6h 6 meg. ce. 6 meg. s R 
Chloramphenicol 05 gm. q. 6h 15 meg. ce. 15 meg. s R 
COM O 5 gm. gq. 6 hi See below H C -1.25 meg. 
O 20 meg. s R 
C 5.0 meg. 


" Sus¢ eptible 
* R= Resistant 
} 0.5 gm. represents total amount of combination consisting of equal parts by weight of chlor- 
tetracycline HCI, oxytetracycline HCI, and chloramphenicol. 

Up to the present time, we have been unable to find in the literature or to devise a quantitative 
procedure for the determination of either the total serum antibiotic concentration or its composition 
following administration of the combination. Lacking evidence to the contrary, we have assumed that 
ihbsorption of any one of the constituents into the blood is independent of that of the others and pro- 
portional within limits to the dose. Since the dose of the separate agents comprising the combination 

| of that when they are used separately, the expected serum concentrations would be expected to 





he proportionally diminished. 


tetracycline, 2.0 meg 


For this reason, the COC dise was prepared to contain 1.25 meg. chlor- 


oxytetracycline, and 5.0 meg. chloramphenicol. 


TABLE 38.—~ RELATIVE ANTIBIOTIC SUSCEPTIBILITY OF BACTERIA ISOLATED 
FROM ROUTINE CLINICAL SPECIMENS* 


Per Cent Susceptible to 





Total 

Organism Strains P Ss "Sains 0 CT COC 

viridans 107 99.1 100 100 100 100 

ir. pyogenes SS 100 100 100 100 100 
)). pneumoniae 105 100 100 100 100 100, 
I. p. var. aureus $75 29.9 85.0 81.8 87.5 95.6 
pha enterococcus 283 33.2 82.8 78.4 82.8 93.3 
iieta enterococcus 85 28.2 57.7 55.3 79.8 84.8 
Total 10938 46.5 86.0 82.8 88.5 95.0 

influenzae 17 93.6 100 100 100 100. 
(-aerogenes $47 61.0 $3.4 18 7 83.3 94.5 
ebsiella Sp 139 $3.2 $0.2 §1.7 65.4 92.0 
racolon Sp 109 19 6 20 2 20 4 64.1 O15 
teus Sp 224 23.2 3.1 7.9 32.1 33.9 
aeruginosa 114 9.7 4.4 Is.4 6.1 11 4 
Total 1080 $5.7 26.5 37.7 60.8 69 7 
(and Total 21738 36 4 60.6 74.8 $2.7 


Urine, sputum, blood, C. 5. F., exudates 


} Chloramphenicol 
** Chlortetracycline 
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) penicillin, streptomycin, chlortetra- 
cycline, oxytetracycline, chlorampheni 
and to the combination, COC. For 
it is desirable 
to discuss the ¢ Gram-positive and Gram- 
negative bacteria separately. 

A. GRAM-POSITIVE BACTERIA. The 
strains of Streptococcus viridans, Strep- 
tococcus pyogenes and D. pneumoniae 
are uniformly susceptible to the indi- 
vidual antibiotics and to the COC 
combination. With regard to strains of 
Micrococcus pyogenes var. aureus and 
the enterococci, it is evident that, while 
only about 30% are penicillin-suscep- 
tible, a significantly greater percentage 


col, 


a Clearer presentation, 
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1093 
studied, 


Considering the total number ( 
ol 


is 


it 
susceptible to 
$6.0%. 
for chloramphenicol, chlor 


Gram-positive bacteria 
seen that 95% 
COC, as compared with 88.5%, 
82.8% 
tetracveline, or oxytetracycline, 
tively. The 
; the 
while the difference between the 


were 


and 
respec 
$5 ¢ 


significant 


difference between 


and other agents is 
indi 
vidual broad spectrum agents is not 
Considering the 843 strains showing a 
high incidence of penicillin resistance 
G4% were found to be sensitive to COC 
85% to chloramphenicol and about SO 


to either chlortetracvcline or oxytetra 


ure sensitive to the broad spectrum evcline. These differences are signifi 
antibiotics, and particularly to COC. cant. 
TABLE 4..-INCIDENCE OF SUSCEPTIBILITY OF ENTEROCOCCE (74 STRAINS) TO 
CONCENTRATIONS OF THE INDIVIDUAL AGENTS COMBINED IN COU 
IT neide nce of 
Concentration Susce ptibility 
Age nt mcg. cc 
Chlortetracycline 1.25 28.3 
Oxytetracycline 2 29.7 
Chloramphenicol $ 18.9 
COC, containing C, O, C com- 77.0 
bined in same amounts 
While the differences in the percentage B. GRAM-NEGATIVE BACTERIA. The 


of strains of Alpha hemolytic enter- 
ococci and Micrococcus pyogenes var. 
aureus susceptible to chlortetracycline, 
oxytetracycline, or chlor: amphenicol are 
not sti itistically significant, the differ- 
between these agents and the 
COC combination is. While no signifi- 
cant difference can be demonstrated 
between the percentage of strains of 
Beta enterococci susceptible to chlor- 
amphenicol and to COC, 
significantly 
chlortetracycline 


ence 


these agents 
to either 
oxytetracycline, 
activity is —— the 
It is shown above (Table 4) 
that the apparently equal activity of 
COC against organisms not 
due to the of single one 


are superior 
or 
whose 


same. 


these 
activity 


is 
any 


of its components. 


strains of H. influenzae are uniforml\ 
susceptible to the individual antibiotics 
and to COC, while for all practical 
purposes Ps. aeruginosa may be con 
sidered as resistant to the same agents 
With organisms of the Coli-aerogenes 
and Klebsiella groups, incidence 
susceptibility to COC was greater than 
that to ‘either stre ptomycin, chloram 
phenicol, chlortetracycline, or oxytetr: 

cycline. In the case of Paracolon anc 
Proteus species, of susce] 

tibility to COC was about the same us 
to chloramphenicol (60%), but signit 

cantly higher than to either streptom 


ot 


incidence 


cin, chlortetracycline, or  oxvtetr: 
cycline. However, the majority « 
strains. (65%) of Proteus were resistai 


even to COC. Studies now in progr 
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indicate that antibiotic susceptibility incidence of susceptibility of Alpha 
of Proteus strains is related to species hemolytic enterococci to concentra- 
differences; the vulgaris and morgani tions of chlortetracycline, oxytetracy- 
being significantly more susceptible cline, or chloramphenicol correspond- 
than mirabilis and rettgeri species. ing to those in which these agents are 
Of the 1080 Gram-negative bacteria combined in COC. 
studied, about 70% were susceptible to While this work was in progress, re- 
COC, 61% to chloramphenicol, 46% to ports on two new antibiotics, erythro- 
stre ptomycin, 38% to oxytetracycline, mycin'*'° and carbomycin"™, indicated 
and 27% to chlortetr: acycline. The ap- that these agents appeared to be par- 
parent ineffectiveness ‘of chlortetracy- ticularly effective against penicillin 
7 cline may be attributable to the rec- _ resist: int sti iphylococci and enterococci. 
ognized instability of this agent under It seemed of interest to compare the 
in vitro conditions, although, if the incidence of susceptibility of these or- 
incidence of susceptible strains is a  ganisms to the newer agents and 
| measure of this stability, it is not re- COC‘. Data relative to this comparison 
Hected to the same degree against are shown in Table 5. In the case of 


Gram-positive organisms. Micrococcus pyogenes var. albus and 


PABLE 5. TOTAL NUMBER AND INCIDENCE OF SUSCEPTIBILITY (/ 
OF COCCL TO THE DIFFERENT AGENTS 


‘ 


M. pyogenes var. Enterococe us 





aureus albus alpha heta Total 
No. of Strains 255 135 150 52 592 
Per cent Susceptible to: 
Penicillin 27.4 56.2 57.3 40.4 41.6 
Oxytetracycline 73.7 77.9 82.0 59.6 75.6 
Chlortetracycline 72.5 78.6 87.3 63.5 76.8 
COC 92.5 92.6 92.9 90.5 93.5 
Carbomycin 98.8 94.0 90.6 90.5 95.0 
Erythromycin 99.2 99.2 99.4 94.3 98.8 
1 
ly " a — : ; 
td Of the 2173 strains included in this Beta hemolytic enterococci, there is no 
al tudy, about 53% were susceptible to significant difference in percentage of 
n COC, as compared with 75%, 56%, and strains susceptible to erythromycin, 
tS 61% to chloramphenicol, chlortetracy- — carbomycin and the COC combination. 
] » , » v ss . 
mt cline, or oxytetracycline respe ctively. As regards Micrococcus pyogenes var. 
of en aa the oo = the a . aureus and Alpha hemolytic enter- 
an —— —— . a. eae aus anc’ ococci, there is a slightly higher inci- 
ytetri , yina- 
n tetracycline in the combina- dence of susceptibility to erythromycin 
tion was only one-third that when these : ¢ ey ee 
pte tenes, pyyniae than to either carbomycin or COC, 
itibiotics were used alone, it will be : ; Mi 
n Siar . the difference being significant. Of the 
, ited that the incidence of suscepti- tals O00 stentins abetted, tent 
AC a ximately 600 strains s eC t- 
lity to COC is significantly greater ape 90% f San he 
au $ >» ) » Ss )- 
7 than that to the individual antibiotics. *e™ tan < inn a 7 vot ~ 
> » Te > 
d \dditional evidence indicating that tible to all of the agents, although the 


increased incidence of susceptibil- 
to COC is not attributable to any 
of its component agents, is pre- 
ited in Table 4. Here is shown the 


f 


incidence of susceptibility to erythro- 
mycin is slightly but significantly, high- 
er than that to carbomy cin or to COC 
(85%). 
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Clinical Observations. BACTERIAL 
PNEUMONIA. During the winter of 
1952 to 1953, a program was developed 
at the Philadelphia General Hospital to 
test the efficacy of several antibiotic 
regimens in the treatment of bacterial 
pneumonia. Within the period of this 
study, 283 patients were admitted to 
the Medical Wards with a diagnosis 
of pneumonia’. Of these, 95 fulfilled 
the criteria for the diagnosis of pneu- 
mococcal pneumonia: namely, a clinical 
picture compatible with a diagnosis of 
primary pneumonia, the isolation of 
pneumococci from sputum or blood, 
and/or repeated roentgenographic ex- 
aminations sufficient in number to es- 
tablish the fact that the pulmonary 
lesion was reversible to the point of 
complete, or almost complete, disap- 
pearance over a period of weeks. The 
remaining 188 cases were discarded 
tor various reasons, the most common 
being pulmonary tuberculosis in 43, 
and Klebsiella pneumonia in 24 pa- 
tients. In this latter group, it must be 
emphasized that the diagnosis of Kleb- 
siella pneumonia was made largely on 
the finding of Klebsiella organisms in 
the sputum, which, in itself, does not 
establish the fact that the associated 
pulmonary infection was caused by 
this bacterium'’. 

Of the 95 cases of pneumococcal 
pneumonia, 38 received procaine peni- 
cillin, 300,000 units intramuscularly 
every 12 hours and 24 were treated 
with COC, 0.5 gm. every 6 hours by 
mouth (the remaining cases in this 
subgroup were treated with erythro- 
mycin or carbomycin). The length of 
treatment varied from 4 to 27 days 
(10.4 average) in the penicillin-treated 
group and 4 to 26 days (10 average) 
in the COC-treated group. The two 
groups of patients were comparable 
in various respects. The therapeutic 
effectiveness was evaluated by the ra- 
pidity of the temperature response, the 
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rate of resolution of the pulmonary 
lesion, the failure to respond after 72 
hours of treatment, the development 
of pulmonary complications, and_ th 
mortality rate. On the basis of this 
evaluation, the results in the two 
groups of patients were equivalent and 
satisfactory. In one of the penicillin 
treated patients, who failed to respond 
satisfactorily, the administration — of 
COC was followed by prompt improve 
ment. No severe toxic reactions wert 
noted in either group, but one patient 
treated with COC developed a stoma 
titis which was attributed to the drug 
therapy. 

Whereas the pneumococcal pneu 
monia group of 62 cases was treated 
with two therapeutic regimens, the 24 
Klebsiella cases received 16. different 
regimens of therapy, ranging from 


treatment with a single drug to as 


many as 4 different drugs in succession 


including various combinations — of 
drugs. Therefore, it is not possible to 
make any unequivocal statements r¢ 
garding the efficacy of any single reg- 
imen. However, it is noteworthy that 
none of the 7 patients treated with 
penicillin 
whereas all 4 patients whose lesion 1 


alone showed _ resolution 
solved were treated with other drugs 
namely carbomycin (1), erythromycin 
and streptomycin in combination (1). 
and COC (2). Four of the 5 patients 
who died received penicillin alone (3 
or followed by other drugs. This must 
be interpreted in the light of the fact 
that 19 of the 24 patients received som 
form of penicillin and that in 18 of 
these, penicillin was the first drug pr 
scribed. This would suggest that pen 
cillin is not adequate therapy for Kle! 
siella pneumonia. Three of the p 
tients who received penicillin for p: 
iods of 5, 7, and 15 days respectivel 
without clinical response, exhibited 4 


fall in temperature within 72 hou 
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following the institution of COC 
therapy : 
Certainly, penicillin alone remains 
the drug of choice in the treatment of 
pneumococcal pneumonias, but is of 
little or no value in the treatment of 
Klebsiella pneumonia. Furthermore, 
from the above data, it is apparent 
that COC is just as effective therapeu- 
tically as penicillin in the treatment 
of pneumococcal pneumonias and may 
he superior to its use alone in Klebsie la 
pneumonias. Also, as was trué in one 
pneumococcal pneumonia patient in 
this series, occasionally a patient fails 
to respond to pe nicillin and COC may 
fill the need. It would seem, therefore, 
in the general practice of medicine, 
when the etiology of the pneumonia is 
tot clear, that COC may prove a valu- 
able substitute for penic ‘Hin under such 
conditions. 
REFRACTORY URINARY TRACT INFEC- 
ions. Fourteen selected patients, suf- 
fering with refractory urinary tract in- 
fections have been treated with COC, 
2 to 3 gm. daily in divided doses, the 
larger dosage being emploved where 
in vitro tests suggested moderate resis- 
. While most of the 
patients were treated for only 5 days, 
i few ot the more severe cases received 
the drug for 7 to 10 days. In 5 patients 
there was complete disappe arance of 
all bacteriological and clinical evidence 
of urinary tract infection, which had 
been refractory to previous medication. 
In 4 patients, there was complete dis- 
appearance of clinical evidence of the 
discase, but only temporary removal 
of the offending pathogen. In 3 pa- 
tients, it was not possible to gauge 
clinical effectiveness because of the 
lac of characteristic signs and symp- 
tor before therapy. In 2 of these, 
wit: mixed pathogens, the susceptible 
org nism was eliminated, whereas the 
thir’ was considered a therapeutic 
faili ve. Although the number of cases 


tance of organisms’ 


treated under controlled conditions 
does not permit a conclusive evaluation 
of the therapy and the follow-up per- 
iod was of relatively short duration, the 
results herein re porte ‘d suggest that 
COC has merit and is worthy of addi- 
tional clinical study in the treatment 
of refractory urinary tract infections. 

MISCELLANEOUS INFECTIONS. In addi- 
tion to the above studies, COC the rapy 
has been employed in the treatment of 
« number of other miscellaneous infec- 
tions. Among these, have been single 
cases of typhoid fever® and Bacter- 
oides empyema’. 

Typhoid Fever. At the time of ad- 
mission, a 13-year-old boy rs 
of chills, fever, and watery stools of 7 
days’ duration. Blood and_ stool at 
tures were positive for S. typhosa. 
Specific treatment, started on the 15th 
day of the disease, consisted of COC, 
0.5 gm. orally every 6 hours, which 
was followed in 36 hours by a definite 
Clinical improvement, as manifested by 
a fall in temperature to within the 
limits of normal, cessation of chills, 
and a diminution in frequency of stools. 
On the 19th day of the disease (after 
8 gm. of COC ), blood, urine, and feces 
cultures were negative for S. typhosa. 
Therapy was continued until a_ total 
of 32 gm. of COC had been administer- 
ed over a period of 16 days. There 
was no recurrence of clinical evidence 
of the disease or of positive cultures. 
While it is possible that the clinical 
result seen in this case could be at- 
tributed to the chloramphenicol (total 
10.7 gm.) present in the combination, 
two facts are against it: (a) the total 
chloramphe nicol dosage employed is 
much less than that recommended for 
successful treatment of typhoid fever 
and (b) inhibitory activity tests of the 
patient's serum against the homolo- 
gous organism indicated that adminis- 
tration of an amount of chlorampheni- 
col equivalent to that, present in the 
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COC combination did not produce the 
same degree of either bacteriostatic 
or bactericidal activity as was produced 
by the combination*. 

Bacteroides Empyema. A 48-year-old 
male was admited with a 3-weeks’ his- 
tory of sharp pain in the right lower 


chest, fever, blood-streaked sputum, 
and a weight loss of 20 pounds. For 


a week prior to hospitalization, he had 
received varying amounts of penicillin 
intramuscularly. A thoracentesis, per- 
formed on the 5th day following ad- 
mission, revealed a purulent exudate 
from which an anaerobic streptococcus 
and the Bacteroides 
Two days later, 


cultured. 
the thoracentesis was 
repeated and the same findings were 
present. Initial therapy consisted of 
streptomycin, | gm. intramuscularly 
and procaine penicillin, 600,000 units 
intramuscularly, every 12 hours. This 
treatment was continued for 84 hours 
without clinical response. The patient 
was then given erythromycin 0.5 gm. by 
mouth for 48 hours, which likewise 
proved unsuccessful. On the 6th day 
following admission, he was given COC 
0.5 gm. by mouth every 4 hours for 10 
days. Thoracenteses were performed 7 
11, and 13 days following the institution 
of COC bees! and, with the excep- 
tion of a coagulase-negative Staphylo- 
coccus pet in the first pleural fluid, 
following COC administration, all cul- 
tures showed no growth. Following the 
last thoracentesis, a rib resection and 
open drainage was performed. Post- 
eperative antibiotic therapy consisted 
of penicillin and streptomycin for 10 
additional days, following which, the 
patient made an uneventful recovery. 
Certainly, the rib resection and open 
drainage were important factors in this 
mans recovery. Nevertheless, the 
pleural fluid became sterile following 
the institution of COC therapy, which 
suggests its effectiveness in this type 
of infection. 


were 
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Summary and Conclusions. |. Ex- 
tensive in vitro studies on the inhibition 
of various bacteria by single antibiotics, 
or in combination, indicate that a 
combination of chlortetracycline, oxy 
tetracycline, and chloramphenicol pos 
sesses antibacterial properties which 
are not evident when these antibiotics 
are tested singly in equal concentra 
tions against the 


2. Preliminary 


same organisms. 

y clinical indi 
cate that a combination of chlortetracy 
cline, oxytetracycline, and chloram 
phenicol is just as effective therapeu 
tically as penicillin in the treatment of 
pneumococcal pneumonia i may be 
superior to its use alone in Kle bsiella 
ote secretly it has been 
shown that the combination COC has 
merit and is worthy of additional study 
in the treatment of refractory urinary 
tract addition, singh 
cases of typhoid fever and Bacteroides 
empyema have likewise been success 


studies 


pneumonia. 


infections. In 


fully treated with the combination 
COC (chlortetracycline, oxytetracy 
cline, and chlor: umphe nicol ). 


Certainly, the status of antibioti: 
sated itions in present day clinical 
still undetermined. This 
is largely due to the fact that not onl) 
knowledge of the 
by which these 
exerts its activity 


medicine is 


is our mechanism 
antibiotics 


in vitro ve ry meager, 


each of 


but also our knowle dge of their activity 
in vivo is even less. Therefore, in view 
of this lack of understanding of the 
mode of action of these drugs when 
used alone, it is impossible to age ct 
empirically their action when used i 
combination. It would seem adv tesble e, 
therefore, to keep an open mind 

not to overlook the possible utility of 
antibiotic combinations until such time 
as sufficient evidence has been accuin 
ulated to indicate which combinations 
may, or may not, be useful. Certain'y, 
we are justified in employing antibiotic 
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combinations clinically in those in- tests fail to demonstrate definite antag- 
stances where appropriate laboratory — onism. 
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ALTHOUGH brucellosis is a human dis- 
ease of major importance, man is not 
the obligatory host. Human brucellosis 
represents an example of what Theo- 
bold Smith'® has called aberrant para- 
sitism: man is not essential in the life 
cycle of the parasite. Several species of 
farm animals may serve as the reser- 
voir, and at least three species of Bru- 
cella are responsible for animal and 
human disease. The most invasive of 
the three species is Brucella melitensis, 
and from a world point of view, this 


TABLE 1. 


of human brucellosis. We were par- 
ticularly interested in acquiring infor 
mation on — bacteriologically-proved 
cases due to Br. abortus, since such 
knowledge was incomplete. Table 1 is 
a summary of all the human cases that 
we have personally seen and studied 
over a period of 16 years, from 1937 
to 1953. There is a total of 204 cases, 
of which 119 are culturally-proved 
Almost 90%. of the latter cases 
were due to Br. abortus. This number 


of abortus cases prov ided an excellent 


Cases. 


CASES OF BRUCELLOSIS STUDIED IN THE CLINICS OF THE 


UNIVERSITY OF MINNESOTA, 1987-1953 
Culturally-proved cases 
Due to Br. abortus 102 
Due to Br. suis 12 
Due to Br. melitensis 5 
119 
Cases proved serologically, 85 
but culturally negative 
Total 204 


species is the most common cause of 
human brucellosis. In the United States 
the bovine variety, Brucella abortus, is 
of greater significance. While Br. 
abortus is the least invasive of Brucella 
organisms, it causes approximately 
three-fourths of the human cases in this 
country. Furthermore, the porcine va- 
riety, Brucella suis, causes more human 
disease in the United States than does 
Br. melitensis. 

Several years ago my associates and 
I began a study of the natural history 


*Presented at the Sixty-sixth Annual Meeting of the American Clinical and Climatologic | 


Association, Hot Springs, Va., Nov. 3, 1953. 
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opportunity not only to study the clin 
ical course of the disease, but also to 
investigate the epidemiological factors 
associated with the illness of each in 
dividual. 

Since the epidemiological findings 
have revealed a much better unde 
standing of the disease, the principal 
features may be summarized here. Th 
reservoir of Br. abortus is mainly in 
cattle, and to a lesser extent in swine 
In humans brucellosis is primarily « 
disease of males, with approximatel 
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three-fourths of the cases occurring in 
this sex, especially between the ages of 
20 and 40 years. Brucellosis is chiefly 
an occupational disease with roughly 
three-fourths of the cases occurring in 
individuals who have had contact with 
infected animals or their immediate en- 
vironment. For this reason, in our 
series the disease appeared most fre- 
quently in farmers and emplovees of 
meat packing plants. Not more than 
one-fourth of the cases resulted from 
the ingestion of contaminated raw milk. 
While children are commonly exposed 
to brucellosis, overt signs of the disease 
are unusual in those 12 vears of age 
and under. 

\n investigation of the family unit 
has been quite revealing in the study 
of many communicable diseases, es- 
pecially those diseases transmissible 
from man to man. It appeared that a 
family study of brucellosis would give 
needed information relative to the ex- 
posure rate, and to the problem of 
individual susceptibility to the disease. 
It was believed that such a study 
would emphasize further the insidious 
nature of brucellosis. Investigations in 
individuals having a febrile illness of 
doubtful etiology had demonstrated 
how easily brucellosis might have been 
verlooked. if one were not on the 
watch for it, and if one did not utilize 
ppropriate laboratory procedures for 
liagnostic purposes. 

Before plunging into the details of 
he present study, brief reference 
hould be made to the available know]- 
dge on multiple cases of brucellosis 
rising from the same source. Since Br. 
nelitensis is a much more invasive 
pecies than Br. abortus, the disease has 
een recognized frequently in epidemic 
rm, and was brilliantly studied on 
ie Island of Malta by the Commission 
n Mediterranean Fever’. Br. suis is 

so more invasive than Br. abortus, 
nd it is significant that the major 


milk-borne epidemics of brucellosis in 
the United States have been due to 
Br. suis appearing in cow’s milk':*1%, 
Several excellent epidemiological stud- 
ies involving institutions and commun- 
ities where a large number of individ- 
uals have been exposed to Br. abortus 
occurring in a contaminated milk sup- 
ply have emphasized the high expo- 
sure rate and the large number of 
individuals who became infected, but 
emphasis has also been placed upon 
the mildness of the disease and the 
relatively few who manifested evidence 
of illness?-5-7-%11.14.15.18.23-25 Tn several 
of the foregoing reports passing refer- 
ence has been made to more than one 
case of brucellosis occurring in a 
family, but detailed analyses of these 
family groups are lacking. In a classi- 
cal study of brucellosis carried out by 
Hardy and his associates™ in Iowa, at- 
tention was called to 10 instances in 
which more than one case appeared in 
the same hous:hold, but specific bac- 
teriological data are absent in this re- 
port. In an extensive review of bru- 
cellosis in England, where Br. abortus 
is the etiology, Dalrymple-Champ- 
neys' found only 7 instances in which 
more than one case occurred in a 
household out of a total of 983 cases 
collected over a period of 22 years. 
METHODS OF sTupy. Every patient 
with brucellosis examined in the clinics 
and hospitals of the University of Min- 
nesota was interrogated with reference 
to the possibilities of exposure to the 
disease. Since multiple cases in a family 
would most likely occur in those in- 
stances in which a patient came from 
a rural area or from a farm where 
contact with diseased animals was pos- 
sible, and where several members of 
a family might have ingested contami- 
nated milk, further epidemiological in- 
formation was obtained by interview- 
ing and examining other members of 
these patients’ families. In several in- 
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stances the family physician aided in 
our ettort. 
mens of blood were obtained from each 
of the family group for cultures and 
for Brucella agglutination In 
instances, intradermal tests were 
performed with Brucella antigens in 
to detect evidence of 
to the disease. 

Results. That brucellosis due to Br. 
abortus is a sporadic disease was clearly 
indicated by the fact that in a period of 
16 vears, during which time intensive 
epidemiological and clinical studies 
were carried out in an endemic area, 
there only 9 families in which 
additional evidence of human infection 


Whenever possib le, speci- 


tests. 
some 


order exposure 


were 


TABLE 2. SUMMARY 


Total No. of Primary (Clases 


With blood cultures 
With 0 blood cultures 


Total No. 
With blood cultures 
With symptoms 
Without symptoms 
With 0 blood cultures, but 
With symptoms 
Without symptoms 


all with 
abortus 


Br 


Secondary Cases 


Br 


abortus 


aggls 


was acquired. Eight of the 9 primary 
cases had positive blood cultures due 
to Br. abortus. While cultures in the 
ninth negative, there 
was undoubted clinical and serological 
evidence of the presence of active dis- 
ease. Although evidence of infection 
was present in 17 additional individuals 
coming from these 9 families, in no 
instance was there more than one addi- 
tional case of illness in a family. These 
findings are summarized in Table 2. 
The mode of infection in these family 
cases has not been easy to determine, 
but the information at hand suggests 
that contact with infected animals and 
their contaminated environment may 
have been every bit as important as 
the ingestion of unpasteurized milk, 


— 
c 


case remained 
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Seven of the 9 families were living on 
farms on which there were herds 

cattle with While the 
members of these families did partake 
of unpasteurized milk from these ani- 
this fact not exclude the 
importance of contact alone as being 
the of their In only 
one family was there unqualified evi- 
dence that the ingestion of milk 
was the sole source of the disease. The 
father of this family had acute brucel- 


Bang’s disease. 


mals, does 


source infections. 


Taw 


losis with a bacteremia due to Br 
abortus. His occupation was that of 
collecting whole milk from various 


farms and delivering it to a creamery. 
One of the farmers supplied him with 


OF FAMILY STUDIES 
sym ptom ¥ 9 
8 
l 
1; 
4 
1 
1S 
l 
12 


fresh, unpasteurized milk for his own 
family. Subsequently it was determine d 
that this milk came from a herd of cat- 
tle with Bang’s disease. This milk col- 
lector had a wife and two daughters, 
age 6 and 4 years. The 6-year-old child 
had a vague and mild type of illness. 
Her Brucella skin test was positive, 
and her titer of Brucella agglutinins 
was 1 to 1280. The wife and other 
daughter were well, and Brucella ag- 
glutinins were absent from their bloods. 
The findings in the family of R. K. 
were of particular interest. The father 
was a 59-year-old farmer with acute 
brucellosis from whose blood Br. abor- 
tus was cultured. He had a herd 
cattle with Bang’s disease, and on occa- 
sions he had handled aborted material 
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with his bare hands, and had buried 
an aborted fetus. He and his family 
drank raw milk from this herd. His 
family consisted of a wife and _ five 
children, all of whom lived on the 
farm, and all of whom were in good 
health. However, blood specimens for 
agglutination tests and blood cultures 
were obtained from each member. One 
daughter aged 15 had an agglutinin 
titer of 1 to 160, and Br. abortus was 
cultured from her blood! An 8-year-old 
son had a titer of 1 to 160. It was ap- 
parent that 3 members of this family 
had acquired an infection, but only 
one had evidence of the disease. 


ting of a father and a mother, and 6 
brothers and sisters. This family pos- 
sessed a small herd of cattle with 
Bang’s disease, and all the members 
drank raw milk obtained from. this 
herd. A veterinarian had told them 
that human beings do not acquire dis- 
ease from cattle with Bang’s disease. 
Intracutaneous tests and agglutination 
reactions were carried out on the 8 
other members of her family. The re- 
sults are presented in Table 3. Although 
illness was not present in any other 
members, there is evidence that at 
least 5 others in the family had been 
infected by Brucella. The 26-year-old 


TABLE 3. -STUDIES ON FAMILY OF F.H 


(Bacteremia Due to Br. abortus) 


Relation to Age in 
Patient Years 
1. Father 55 
2. Mother 54 
3. Brother 30 
Patient 29 
4. Sister 20 
5. Brother 18 
6. Sister 18 
7. Sister 26 
8. Brother 22 


A prominent and commonly encoun- 
tered aspect of many communicable 
diseases is that several members of a 
family may be exposed to a disease, 
the tissues invaded, but apparent ill- 
ness may be present in only a few 
of the infected individuals. That bru- 
cellosis is no exception to this con- 
ept was demonstrated in the family 
study just cited, and also in the family 
f F. H., a 29-year-old single woman 
living with her family on a small farm 
ust outside of Minneapolis. She was 
eriously ill with brucellosis, Br. 
‘bortus having been isolated repeatedly 
rom her blood. She was a member of 
. large and closely-knit family, consis- 


Reciprocal of 


Skin Test Agglutinin 


( Protein) Titer 
3-4 160 
2+ 160 
0 SO 
0 640 
2 160 
1+ 160 
1+ 80 
0 0 
0 0 


sister with a negative intracutaneous 
test and absent Brucella agglutinins did 
not live at home, but only visited occa- 
sionally on weekends. Also, the 22-year- 
old brother without evidence of a past 
exposure lived at home but had only 
recently been discharged from the 
army. 

We have had 3 father-son combina- 
tions in which Br. abortus was isolated 
from the 3 fathers and the 3 sons, and 
all 6 had evidence of active brucellosis. 
Because this is an unusual epidemiolog- 
ical finding in brucellosis due to Br. 
abortus, the data on these families will 
be briefly summarized. 
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Case Reports. casEs 1 anp 2. E. S., the 
father, was a 26-year-old white veterinarian, 
who specialized in obstetrics in large animals. 
He had had numerous attacks of brucellosis, 
the first occurring in 1943. He was ill in 
1944 and 1945, and in good health in 1946 
and 1947. In 1948, Br. abortus was recov- 
ered from his blood, and he had another 
attack in 1949. He recovered following anti- 
biotic therapy. 

Shortly after E. S. recovered, he brought 
B. S., his 3% year old son, to the clinic be 
cause the boy had had fever, chills and 
walked with a limp The father suspected 
that the boy might have poliomyelitis. But 
it was shown that he had acute brucellosis 
with an agglutinin titer of 1 to 2560, and 
Br. abortus was isolated from his blood on 
two occasions The son recovered after ap- 
propriate treatment 

There were many possible sources of in- 
fection for the son. The father was closely 
attached to the boy and took him from farm 
to farm as he performed his daily duties. The 
boy was in barns where Bang’s disease was 
resent, and On Sé veral OCCASIONS a farm wite 
* handed him a glass of “nice fresh 
cow's milk”! 

CASES 3 AND 4. M. H., a 36-year-old farmer, 
was in the hospital at the same time as his 
12-year-old son, L. H. The father was quite 
ill with acute brucellosis. His blood had a 
Brucella agglutinin titer of 1 to 1280. and 
Br. abortus was isolated from a culture of 
blood. The son had had an attack of tonsil- 
litis, which was followed by pains in his legs 
and weakness. He was suspected for some 
time of having acute rheumatic fever. But 
on the basis of his father’s simultaneous ill- 
ness, brucellosis was suspected and proved. 
The Brucella agglutinin titer of the son was 
also 1 to 1280, and Br. abortus was obtained 
from his blood. 

This family had a herd of cattle with 
Bang’s disease present. Additional members 
of the family included a wife and two other 
sons. Although the entire family consumed 
raw milk from the infected herd, the wife 
and the other two boys showed no evidence 
of having been infected. 

CASES 5 AND 6. G. M., a 27-year-old single 
farmer, had been in the hospital for the 
treatment of a duodenal ulcer shortly before 
re-entering for acute brucellosis. He had a 
Brucella agglutinin titer of 1 to 1280, and his 
blood yielded Br. abortus. He lived with his 
father, who simultaneously developed a sim- 
ilar febrile illness. His physician upon learn- 
ing the nature of his son’s illness, submitted 
specimens of blood for brucellosis. The Bru- 
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cella agglutinin titer was | to 800, and Br 
abortus was recovered 

Both of these individuals living alone to 
gether were alcoholics. Both had duodenal 
ulcers, and both drank large quantities of 
raw milk obtained from cows with Bang’s 


disease. 


Concluding Remarks. This family 
study of brucellosis emphasizes a com- 
mon feature of communicable disease 
in that a considerable number of indi- 
viduals may be exposed to brucellosis, 
the tissues of mi: ny will have been in- 
vaded by the micro-organisms, but rela- 
tively few will manifest evidence of 
illness. We have encountered informa- 
tion of this nature in other groups. For 
example, of 1627 healthy donors of 
blood, mostly from rural areas, seen 
at the University of Minnesota Hos- 
pitals, 18.5% had Brucella agglutinins?'. 
\nd in another survey in the out-pa 
tient department almost 20% of consec- 
utive patients seen with a variety of 
complaints exhibited skin reaction to 
Brucella antigen**. Brucellosis can be 
properly called an occupational disease 
in meat-packing plants. While a consid- 
erable number of our patients have 
been employed in this industry, the 
cases have occurred sporadically. Con- 
sidering the exposure rate, compara- 
tively few men have presented evi- 
dence of the disease, although as 
Heathman” has pointed out, the tissues 
of many individuals have been parasi- 
tized without resulting illness. 

Brucellosis as we have seen it, and 
as it exists in the United States, is an 
insidious disease. It causes a relatively 
benign type of illness compared to that 
due to Br. melitensis, and it occurs 
sporadically. All of these features of 
brucellosis due to Br. abortus may be 
related to the fact that this species is 
much less invasive than Br. melitensis. 
We have seen this difference in invas- 
iveness- expressed illness contracted 
by laboratory personnel. Although 
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there has been more frequent exposure 
to Br. abortus, three people have had 
a bacteremia due to Br. melitensis, and 
one due to Br. suis, but we have never 
isolated Br. abortus from our personnel. 

Finally, the present study and other 
epidemiological investigations that we 
have carried out accentuate the impor- 
tance of contact with infected animals 
w their immediate environment in the 
icquisition of the disease, compared to 
the ingestion of contaminated milk as 
the cause of illness'®*". In our own ex- 
perience, not more than one-fourth of 
all the cases are due to the latter cause. 
Why don't more people become ill from 
drinking raw milk? There are probably 
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several factors responsible for the low 
incidence. One is a dilution factor in 
that at the distributing points for milk 
the Brucella organisms are diluted out 
so that only a small number of bacteria 
may be present in the milk. Another 
factor emphasized by Garrod® is that 
gastric juice has an extraordinarily high 
Gegree of bactericidal activity for Br. 
abortus. And then, we have been im- 
pressed by the individual susteptibility 
to the disease. Most individuals appear 
to tolerate exposure to small numbers 
of Brucella organisms without _ ill 
effects, but there is the occasional in- 
dividual whose tissues are readily in- 
vaded, and disease results. 
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CONTROL OF THE COMPLICATIONS OF DIABETES: 
HYPERGLYCEMIA AND GLYCOSURIA 
ENDOGENOUS AND EXOGENOUS INSULIN 


By HERMAN O. MOSENTHAL, M.D. 
NEW YORK, NEW YORK 


Many theories have been advanced 
to account for the crippling and vital 
involvement of the kidneys, heart, 
retinae and other organs, that have 
come to plague diabetics since their 
life span has been lengthened by means 
of injected insulin. None of these has 
proved to be fully satisfactory nor 
generally successful as a basis for the 
preventive therapy of the complica- 
tions of diabetes. The present paper 
ventures some suggestions in this al 
ready overcrowded field. 

PATHOLOGY OF DIABETES AND ITS COM- 
PLICATIONS. It is obvious that the 
pathology of diabetes and its treatment 
have undergone revolutionary changes 
in the last 50 years. About 1900, 63.8% 
of diabetic deaths were due to coma. 
whereas in 1950, 75.9% were ascribed 
to cardio-renal-vascular disease: in ad- 
dition the life span of the diabetic had 
been prolonged so as to approach the 
normal®. Reducing the incidence of 
coma to the vanishing point and length- 
ening the life of diabetics were won- 
derful achievements accomplished 
through the use of insulin. As the 
years passed, it became evident that 
we were dealing with entirely new 
problems: coronary disease, kidney in- 
volvement, retinopi athy, and_arterio- 
sclerosis were the conditions afflicting 
the diabetic who lived longer. Dolger? 
called attention to the inevitable occur- 
rence of these complications in those 
surviving 25 years of diabetes. On the 
other hand, Allen! has claimed and is 
claiming total freedom from all com- 
plications of diabetes when a normal 
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blood sugar, that is, 150 mg. or less per 
100 ce., is constantly maintained. 

Warren and Le( ‘ompte!? map out a 
tentative plan for the pathology of 
diabetes which is briefly summ rized 
ages There is much evidence that this 

s partly or entirely correct, though a 
pe deal of experiment ition and ob 
servation remains to be done before it 
can be proved completely valid. How 
ever, in the author's opinion, it is the 
most acceptable scheme yet offered 
for the pathology of diabetes and pro 
vides a rational basis for the discussions 
which follow. 

The accumulation of glycogen in th 
kidneys, heart, retinae, and the pan 
creas is regarded as the earliest de 
monstrable pathological lesion _ in 
diabetes and the first step in the de 
velopment of complications. The 
deposit of glycogen in the kidneys is 
recognized as the most reliable and 
constant post-mortem finding diag- 
nostic of diabetes. The abnormal cor 
centration of glycogen is not static; it 
may be partly or entirely reversible 01 
it may retrogress into degenerative 
changes. The inherent qualities of 
the tissues have a distinct bearing on 
the fate of glycogen deposited within 
them since the constant presence ol 
elycogen in the liver and muscles docs 
not engender degenerative processe 

Warren and LeCompte’ point out 


that diabetes may be severe, yet the 


various organs be normal; howeve 
even under these circumstances, i 
sulin deficiency is demonstrated by 


the abnormal glycogen distributio:. 
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Their final conclusion is as follows: 
“In summary, it appears that Frieden- 
wald’s concept may be extended to 
encompass all the major lesions char- 
acteristic of diabetes, in the sense that 
all of them involve either simple poly- 
saccharides (glycogen), or polysac- 
charide complexes (mucopolysacchi r- 
ides). The hypothesis is admitte dly 
tenuous. 

CAUSE OF DIABETIC COMPLICATIONS. 
Whether malnutrition, hyperglycemia, 
hvpercholesterolemia, glycosuri: 1 or 
dessication, individu: lly or collectively, 
were the reason for coma, cataract and 
infections before insulin was available 
for injection, and. since then for the 
accumulation of large deposits of gly- 
cogen entailing permanent damage to 
the kidneys, eyes, heart and pancreas, 
the primary cause for any and all of 
these conditions must be sought for in 
the inadequacy of secreted, or of ad- 
ministered insulin. While the conser- 
vation of nutrition and keeping the 
urine free of sugar constituted the most 
that could be offered the diabetic for 
the control of diabetes both before and 
after the discovery of insulin, the man- 
agement of this disease presents en- 
tirely new problems. In_ the past, 
hyperglycemia, glycosuria, _ polyuria, 
malnutrition were 
mostly unavoidable, even with very 
low diets, and early death from coma 
or malnutrition and development of 
cataract were the rule. With the intro- 
duction of insulin, deaths due to these 
causes were eliminated, as was cata- 
ract. Hyperglycemia, glycosuria, poly- 
uria and dessication appeared to be re- 
sponsible factors. With the use of in- 
sulin, in striving to prevent the occur- 
rence of complications in diabetes, 

ght amounts of sugar in the urine 

‘ usually disregarded, large amounts 
condoned by the free dieters, and com- 
piecte absence of sugar in the urine in- 
sisted on by others. It becomes clear 


dessication and 
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that there are two phases of the prob- 
lem concerning the therapy of diabetes 
that may be singled out for discussion, 
the first being applicable to the era 
preceding the discovery of insulin, that 
is, when hyperglycemia, glycosuria and 
dessication were almost inevitable, the 
second concerning the period when the 
work of Banting and Best produced 
insulin, comprising about 30 years, dur- 
ing which the replacement of lack of 
the body’s own insulin by injection of 
insulin derived from animals, exogen- 
ous insulin, controlled the former prob- 
lems but failed to yield a complete cure. 
HYPERGLYCEMIA AND  DESSICATION. 
Mosenthal' (1935), largely by clinical 
observation and gathering the available 
evidence, demonstrated that hyper- 
glycemia, in the absence of glycosuria, 
did not de ‘press immunity to infections, 
tissue growth, or the power to repair 
cdamaged ste ay and appeared to be 
a permissible infraction of normality 
in diabetics. Insulin had been avail- 
able for a compi aratively short time, 
and the prominence which ne phritis, 
retinitis and coronary — thrombosis 
would assume after the prolongation 
of the life of diabetics through its use, 
was not then appreciated. Most phy- 
sicians and_ scientists agreed to this 
reasoning. There were some Sueeennenn, 
notably the stand assumed by Allen! 
who in many discussions and articles. 
has called for perfect control: that is 
» normal blood sugar level constantly 
maintained at 150 mg. or less per 100 
ce., and freedom from glycosuria. It 
is only recently that I have come to 
realize that Allen and I were advocat- 
ing approximately the same standards 
for control, since Mosenthal and Barry’, 
established that the renal threshold to 
glucose was at a level of 200 mg. per 
100 ce. of arterial blood, which, after 
meals at least, is about the same as 150 
mg. per 100 ce. in venous blood. Fur- 
thermore, an arterial blood sugar above 
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200 mg. can be very readily detected in 
the urine, whereas short of analyzing 
the blood every half hour one could not 
be certain about the height of the 
venous blood sugar. 

Richardson® showed that immunity 
depended upon the glycogen content 
of the liver rather than upon the blood 
sugar level. 

The principal defect responsible for 
the pre-insulin complications of metab- 
olism in diabetes appeared to be dessi- 
cation which depends upon the cyclical 
cevelopment of an elevated blood 
sugar, glycosuria and polyuria‘. 

A complete, or almost complete, lack 
of insulin results in depletion of liver 
glycogen and the accumulation of gly- 
cogen in the extrahepatic tissues. The 
formation of glycogen is known to be 
a usual step in the utilization of glu- 
the insulin the 
liver does not transform glucose either 
to glycogen or to fat, so that all of 
the food absorbed as glucose and all 
of the glucose formed by the liver 
from lactic acid and from protein frag- 
ments passes into the bloodstream as 
glucose. (This state of affairs, often 
spoken of as overproduction of glucose 
by the liver, would be more appropri- 
ately designated as lack of the liver’s 
ability to retain glucose). A blood 
sugar level of about 350 mg. per 100 
cc. serves to stimulate the tissues to a 
normal 


cose. In absence of 


degree of sugar utilization, 
even though insulin is lacking (Soskin 
and Levine?) and as part of such 
vicarious utilization of glucose, the 
extrahepatic tissues, which ordinarily 
contain no glycogen, come to harbor a 
considerable amount of this material. 
Although such accumulations of gly- 
cogen often are reversible, apparently 
some of them undergo degenerative 
changes that leave their irreducible 
trail in the course of years (Warren 
and Lecompte’, Dolger?). 
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INSULIN, ENDOGENOUS AND EXOGENOUS. 
\ difference exists between the effect 
of endogenous: the body's own insulin, 
and exogenous: injected insulin. 

Stadie® established the fact that in- 
sulin in the circulation was not affected 
bv the blood cells but formed a stable 
vet potentially active combination with 
the first tissue with which it came in 
contact. 

Endogenous insulin originates in the 
pancreas, passes through the portal vein 
to the liver where it makes its primary 
contact with tissues cells. Because of 
the size of the liver and the high con 
centration of insulin in the portal vein, 
probably the greater part of the in- 
sulin is bound here and only a com- 
paratively small portion passes into 
the veins for general distribution. 

Injected, 
subcutaneously, — is 


given 

the 
capillaries and flows through the veins 
and lungs to the arterial system. A 
study of radioactive insulin on intra 


exogenous insulin, 


absorbed by 


venous injection has shown that in the 
tissues studied the greatest concentra 
tion of insulin is found in the kidneys 
the thvroid least in the 

distribution corresponding 


next in and 
liver: a 
closely to the amount of blood flowing 
through the arteries to these organs® 
Another point that might be noted 
about exogenous insulin is that with its 
creat concentration in the kidneys, it 
naturally 
quantity of the insulin is lost in th 


follows that a considerabk 


urine. In either case, with the endo 
genous or exogenous insulin, a certai 
amount of this hormone may be found 
to escape combination with the tissu 
and be present in the blood. 

The insulin liberated during fastin 
or between meals, whether of end 
genous or exogenous origin, may | 
regarded as “basic insulin”. In add 
tion, normal individuals possess tl 
faculty of secreting “extra insulin” | 
the pancreas when the blood sugar in 
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the pancreatic artery rises. This extra 
insulin passes via the portal vein to 
the liver where it combines with liver 
tissue, serving to assimilate, as fat or 
glycogen, any sugar subsequently 
brought to it from the intestine. This 
extra insulin serves to confine post- 
prandial blood sugar rise in normals to 
u halt hour after meals, though in dia- 
betics even with a normal fasting blood 


rs Kfter Preakfast 


When the liver contains large stores 
of insulin, as it does when endogenous 
insulin predominates, there will be only 
limited postprandial elevation of the 
blood sugar or none at all; but when 
exogenous insulin is resorted to, the 
postprandial rise in blood sugar will be 
marked and prolonged. At first we 
sought this matter only in the 1-hour 
up to 4-hours after meals in normals, 
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Chart 1.—Postprandial Blood Sugar in Normals. Only 3 of a number of results are charted. 

lt is evident that: 1. The maximal rise of blood sugar occurs % hour after breakfast. 2. Within 
hour postprandial, certainly within 2 hours, the blood sugar returns to basic levels. 3. The 
postprandial rise of blood sugar is directly proportional to the amount of sugar ingested. 


sugar, the postprandial blood sugar 
rise continues for 4 hours at least. The 
inability of the diabetic to furnish extra 
isulin while being treated with exo- 
nous insulin, has been pointed out 
an irremediable defect of injected 
ivsulin. This is correct, unless the diet 
i: so low in carbohydrate that a post- 
prandial increase in blood sugar is 
completely avoided. 


and found no rise in blood sugar: this 
has been substantiated by various in- 
vestigations of this subject. However, 
in many of these same publications a 
rise of blood sugar was recorded at the 
half-hour interval after the taking of 
meals. We checked this matter and 
found that in normals a rise in blood 
sugar occurred in the half-hour post- 
prandial interval, but only when sugar 
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was taken. 


either as sugar or in fruit juice, the ing. This curve closely resembles that 
rise of blood sugar failed to materialize obtained in normal glucose tolerance 


(Chart 1). This makes it certain that _ tests. 
the ingestion of sugar is responsible for The lack of rise of blood sugar after 
the elevation of the blood sugar oc- the eating of food in normals, from 
120 
* 100 
a 50 
. 4o 
80 115 
° uo iii 
_ 60 —~e 
_4O 
Chart 2.—Four normals. Blood sugar (arterial) after lunch remains constant, there is no rise 


Observations begin 1 hour after lunch. Arterial blood sugar only charted. The venous blood 
sugar was also carried out, but the A-V difference was so slight that the interpretations of the 
results were not affected. 7 
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When no sugar was eaten, curring within half an hour after eat- 
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he same statements apply to Charts 3 and 4 
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Chart 3.—Five diabetics receiving insulin, with normal blood sugar before lunch, all had a 


rise of blood sugar after lunch. 
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one to four hours, may be seen in Chart 
2. In diabetics when the fasting blood 
sugar is at a normal level, there is an 
immediate and prolonged rise in blood 
sugar for a period of more than 4 hours 
(Chart 3). When the fasting blood 
sugar is high, then the postprandial 
rise in blood sugar assumes a bizzare 
picture (Chart 4). Charts 2, 3 and 4 
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are all of arterial blood sugar. They 
did not show any great arterio-venous 
difference so that the venous blood 
sugar has been omitted. 

We have established the fact that 
the renal threshold to glucose is at a 
level of about 200 mg. of arterial blood 
sugar per 100 cc., and it is seen in dia- 
betics receiving insulin, that when the 





art 4.—Seven diabetics receiving insulin, with an elevated blood sugar before lunch. In 
ree, blood sugar remained fairly constant. In three blood sugar rose, then dropped appre- 
ciably. In one, blood sugar dropped markedly and then remained constant. 
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fasting blood sugar is normal the sugar 
scarcely ever rises above that point 
after meals (Chart 3). However, 
when the fasting blood sugar is high 
(Chart 4), then the blood sugar attains 


level very distinctly above 200 mg. 
per 100 cc., and it may be presumed 
that a considerable glycosuria has 


been generated. It mi Ly be noted that 
the blood sugar does not rise constantly, 
as in the patients with a lower initial 


blood 


sugar (Chart 3), but that it 
fluctuates a great deal. This fluctua- 
tion may be ascribed to the loss of 


sugar in the urine and also to the pos- 
sibility of the high blood sugar result- 
ing in an extensive vicarious utilization 
of sugar and glycogen accumulation by 
the tissues. Such glycogen deposits, as 
previously discussed, are the probable 
cause for the diabetic complications in 
the kidneys, retinae, heart and the pan- 
creas so fre ‘quently present in diabetics 
that have had their disease for a con- 
siderable number of years. 

Summary and Conclusions. The role 
ot the liver in diabetes is more ration- 
ally conceived lack of ability to 
assimilate and retain glucose as glyco- 
gen and fat, rather than overproduc- 
tion of glucose. 

Before insulin was available by in- 
jection, diabetics did not live very 
long, the majority of deaths being due 
to coma or infection which resulted 
from a persistent hyperglycemia, gly- 
cosuria, polyuria and dessication. 


as 
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Since the introduction of insulin dia- 
hetics live much longer and coma has 
virtually disappe ared as a 
death. 


coronary 


cause of 
The development of nephritis, 
thrombosis, retinitis and 
arteriosclerosis appeared almost inev- 
itable after 25 years of diabetes. Ac- 
cording to Warren and LeCompte", 
the deposit of glycogen in the kidneys, 
heart, retina, and resulting 
from persistent hy pe rglycemia, and not 
always reversible, is the cause 
degenerative changes. 

Insulin, administered by injection, is 
not the complete remedy for diabetes, 
because the greater part ‘of the injected 
insulin acts in the extrahepatic tissues 
and results in the deposit of glycogen 
in them. In addition to an insulin with 
prolonged action, a diet containing no 
ot 


(starches and, 


arteries, 


of such 


free sugar and a regular amount 
slowly absorbable 
to 
adjust itself to the limited amount of 
the 
prevent an inordinate postprandial rise 
of blood appear to be 
the answer. 

The diet” plan, though it pre- 
vents death from coma and malnutri- 
tion, does not meet the demands 
the present, well-founded belief re- 
garding the cause of diabetic involve- 
ment of the kidneys, heart, 
pancreas, arteries and possibly other 


sugar 


a lesser extent, proteins) so as to 


insulin harbored in liver and to 


sugar, would 


“free 


retinae, 


structures. 
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PYRIMIDINE METABOLISM IN DIABETES MELLITUS 
STUDIED WITH N” LABELED URACIL 


By RAYMOND Caren, M.D..* 


AND 


M. FE. Morron, Ph.D., M.D. 


(From the Radioisotope Unit, Veterans Administration Hospital, Long Beach, and the Depart- 
ments of Medicine and Biophysics, School of Medicine, University of California, Los Angeles, 
California ) 


Tue discovery of the experimental 
production of diabetes by alloxan in 
man and animals has led to the sug- 
gestion of its possible involvement in 
the pathogenesis of diabetes mellitus? *. 
This was first investigated by attempts 
to demonstrate the presence of alloxan 
as a natural metabolite in the body. De- 
spite the sensitive analytical methods 
available, its presence has not been 
demonstrated unless the drug itself has 
been administered'. A reason for this 
may be found in the recent work of 
the Seligsons'® who showed that al- 
loxan is rapidly converted to alloxanic 
acid when added to the plasma. 

Alloxan is one of the class of com- 
pounds known as pyrimidines, which 
with purines are basic components of 
the nucleic acids. Nucleic acids are 
found in both the nucleus and cyto- 
plasm of all cells and so constitute the 
major metabolic pool of pyrimidines. 
Cerecedo® showed by balance studies 
ii dogs that the pyrimidine uracil is 
metabolized to urea (Fig. 1). That this 

the major sequence in the degrada- 
ton of uracil in man has also been 
own in studies with uracil labeled 
ith isotopic nitrogen’. 

\n intermediate in this series of reac- 
tons is isodialuric acid. A comparison 
© the structural formulae of alloxan 
«od isodialuric acid demonstrates 
their relationship (Fig. 2). These 


compounds differ only in the state of 
oxidation of the carbon atom at posi- 
tion 4. Thus alloxan may be considered 
as an oxidative product of isodialuric 
acid. This suggests a possible mech- 
anism for alloxan formation during 
pyrimidine metabolism under special 
circumstances favoring oxidation of the 
carbon atom at position 4 rather than 
the carbon atoms at positions 5 and 6 
which would produce formyl oxaluric 
acid. 

Even very small amounts of alloxan 
slowly formed by such a metabolic 
process may act on the islets of Lang- 
erhans over a long period of time to 
produce gradual transition into the dia- 
betic state rather than the sudden acute 
picture which results when alloxan is 
administered intravenously. Repeated 
small sub-diabetogenic doses of al- 
loxan given over a long period of time 
diminish islet cell function as shown 
by alteration in glucose tolerance tests 
without causing overt diabetes'?. Thus, 
in the diabetic individual an error of 
pyrimidine metabolism may occur at 
the isodialuric acid stage with the pro- 
duction of alloxan or an alloxan-like 
substance which in turn affects the beta 
cells of the islets of Langerhans to pro- 
duce diabetes. Instead of isodialuric 
acid proceeding along the normal 
route of metabolism to urea, alloxan 
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Degradation of Uracil 
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Fig. 1.—Scheme for the degradation of uracil to urea as proposed by Ce recedo 
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Fig. 2.—Possible interrelationship between isodialuric acid and alloxan proposed as a hypot! 
ical mechanism for the production of diabetes mellitus 
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may be formed in an abnormal side 
reaction. 

In al prey 1OUS paper we presented 
data confirming Cerecedo’s work in 
man’. It was shown that the pyrimi- 
dine, uracil, labeled with the heavy 
nitrogen isotope (N') was metabo- 
lized to urea when given intravenously 
to a normal subject. It is the purpose 
ol this series of studies to investigate 
the possibility that, during the metabo- 
lism of the pyrimidines in patients with 
diabetes and those with a diabetic pre- 
disposition, some metabolic error oc- 
curs, such that a portion of the meta- 
bolic pool of pyrimidines does not 
undergo the normal route of degrada- 
tion but is oxidized to alloxan or an 
alloxan-like material instead. In the 
present report results following the in- 
travenous infusion of isotopic (N*) 
uracil into a diabetic man are given. 
In comparing the manner in which the 
uracil was metabolized in the diabetic 
ind the normal patient, a difference in 
pyrimidine metabolism is demonstrated 
which gives some support to the above 
hypothesis and may provide clues to 
other avenues for investigating the 
problem 


Methods. The subject was a 29-year-old 
hite male with an 8-year history of dia- 
tes mellitus. His renal function was good 
d there was no pulmonary or cardiac dis- 
se demonstrable. He was hospitalized and 
d been receiving 40 units of NPH insulin 
ily prior to the period of observation. In- 
lin and all other medication were discon- 
ued during the entire period of study. He 
is given a low purine diet of 2400 calories 
ring the experimental period. Fasting 
od sugars showed him to be hyperglycemic. 
urines contained 4 + glucose, but were 
of acetone during the entire period of 
ervation 
he previously described protocol# was 
wed with a few minor variations. A 24- 
r urine was collected as a control, and 
t subject was then given 205.3 mg. of 
pic uracil containing 32.1 atom & 
es-ess N?° intravenously over a 15-minute 
poiod. Urine specimens were collected at 
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8, 24, 48 and 72 hours following the infusion. 

The N' uracil was synthesized and_pre- 
pared for intravenous administration as pre- 
viously described*. Total nitrogen, urea, and 
uric acid were isolated and the isotopic 
abundance of heavy nitrogen was determined 
in each sample of urinet. In addition, the 
ammonia of each urine specimen was isolated 
and its N/° abundance determined. Quan- 
titative total nitrogen, urea, and uric acid 
determinations were done on all urine 
samples. 


Results. Table 1 shows the urinary 
excretion of N’° as urea, uric acid and 
total nitrogen. ‘The results indicate that 
a large portion of the administered 
uracil was metabolized to and excreted 
as urea. There was a progressive de- 
crease in the isotopic abundance ot 
N in the urea and total nitrogen frac- 
tions. Twenty-seven per cent of the 
N” given was excreted as urea in 8 
hours as compared to the 12% pre- 
viously found in the normal man‘. 
From 8 to 24 hours only 15% appeared 
as urea while in the normal the greatest 
excretion of N° occurred in the 24-hour 
fraction. 

The atom per cent excess N‘ of the 
total urinary nitrogen exceeded that 
of the urea during the first 8 hours but 
was the same at 24 hours. At no time 
did the atom per cent excess N’ of 
the urea exceed that of the total nitro- 
gen. 

This may be interpreted to mean 
that during the first 8 hours a substance 
or substances containing N‘’ in higher 
isotopic abundance than that in urea 
was excreted. At the end of 24 hours, 
the atom per cent excess N* of the 
urea and total nitrogen were the same. 
This suggests that the N’’ containing 
substance(s) may have continued to 
be excreted as a part of the total nitro- 
gen fraction but in either negligible 
concentration as compared to the 8- 
hour specimen or with an isotopic 
«bundance of N'’ which approximated 
that of the urea. If urea had been the 
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only N‘’ containing substance excreted, 
its atom per cent excess N'’ would 
have been greater than that of the total 
nitrogen since the nitrogenous sub- 
stances in the urine which did not con- 
tain N’° would have acted as a diluent 
to decrease the isotopic abundance of 
N* found on total urine nitrogen anal- 
ysis. The fact that the atom per cent 
excess N’° of the total nitrogen at 8 
hours exceeded and then at 24 hours 
only equalled that of the urea, is evi- 
dence that the excretion of the other 
N° substance (or substances) fell off 


rABLE 1. 


URINARY EXCRETION OF N15 
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tein should be expected. (Approximately 
50% of the administered N'’ was re 
covered during the course of the exper- 
iment. 

Table 1 shows an increase over con 
trol values in the atom per cent excess 
N” in uric acid in the 8-hour urine 
specimen. This occurred only in the 
§-hour specimen. In all the others there 
was no increase over the normal N! 
abundance. This would indicate that 
except for the finding in the 8-how 
urine specimen, uracil did not measur 
ably metabolize to uric acid. Unfor 


AS TOTAL NITROGEN, UREA AND URI 


ACID FOLLOWING THE INTRAVENOUS ADMINISTRATION OF 205 MG. OF N 


URACIL CONTAINING 16.3 MG. OF 


Total Nitroge n 


fiom‘, ud / of Atom al 
Time b TCOS8S8 md. dose Exce NS 
Hours Ni N! Ni Ni 

Control 0 0 0 0 

8 0.071 5.24 $2.1 0.060 

24 0.022 ie 17.0 0.022 

48 0. 004 0.76 4 6 0 001 
72 0 0 0 0 


Total 


at a more rapid rate than did the urea 
from 8 to 24 hours. 

Between 24 to 48 hours (at about 
30 hours) more N?* was excreted in 
the urine. This is in contrast to the 
normal man who continued to excrete 
it for 72 hours*. The atom per cent 
excess of N’’ in each specimen studied 
was less in the diabetic when compared 
with the corresponding specimen from 
the normal man. This may be account- 
ed for by the greater dilution of N‘’ 
since almost twice as much nitrogen- 
ous substances were excreted in the 
urine of the diabetic. He did not re- 
ceive insulin during the experiment 
and thus a greater breakdown of pro- 


Urea Nitrogen 


ISOTOPE. 


l'ric Acid Nitroge 7 


ot Atom 


mg. Dose E-rcess mg Dos 
N! N16 N! N! N! 
0 0 0 0 0 
4.42 22.0 0.03838 0.06 0.39 
2.53 15.5 0 0 0 
0.16 0.9 0 0 0 
0 0 0 0 0 

iS 4 0 


tunately, we were unable to recheck 
this value for lack of sufficient volume 
However, if the 8-hour 
value is significant it would indicate 
that about 0.06 mg. of N° appeared in 
the 8-hour uric acid fraction. T! 
would constitute only about 0.39% of 


of sample. 


s 


the administered N’’. The significance 
of this result is questionable, for if 
uracil were metabolized to uric acid 
the excretion of N’* labeled uric acid 
for only 8 hours with abrupt cessation 
at this point is not readily explain 
It has been shown that intravenou-!s 
administered N?’ uric acid contin: es 
to be excreted for several days'’. 
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Table 2 shows the excretion of N” 
as urinary Only the S and 
24-hour specimens contained) measur- 
able amounts of N’ indicating that 
some of the was metabolized 
As was the case for urea 


ammonia. 


uracil 
to ammonia. 
N°, the excretion of isotopic ammonia 
in the this diabetic patient 
persisted no longer than 24 hours. 


urine of 


PABLE 2.—URINARY EXCRETION OF N&& 
AS AMMONTA FOLLOWING THE INTRA- 


VENOUS ADMINISTRATION OF 205.5 
MG. OF ISOTOPIC URACIL 32.1 ATOM ‘ 
EXCESS. 

Time (tom % 

N15 
control - 
8 hours O.114 
94 0.039 
48 0 
72 0 


The atom per cent excess N" of the 
ummonia was about 2 times greater 
than that of the urea or total nitrogen 
in the S and 24-hour This 
inding would indicate that ammonia 
oppears earlier in the sequence of the 
steps in the degradation of uracil than 


urea. 


fractions. 


This is also evidence for the ex- 
of a route for the degradation 
of uracil to ammonia in addition to 
that (Fig. 1) proposed by Cerecedo® 
which results in urea. Indeed, Cere- 
cedo’s scheme may require modifica- 
tion since the ammonia formed could 
contribute to the precursor pool for 


istence 


urea. 
Discussion. This work shows that a 
large portion of exogenous uracil is 


metabolized to and excreted as urea in 
the diabetic. When the rate of excre- 
tin of N’ urea is compared to that 
found in the normal man‘, it is evident 
that uracil is much more r: apidly metab- 
lized by this route in the diabetic not 
Almost twice as much 
of the administered uracil N“ appeared 
as urea in the 8-hour urine of the dia- 


receiving insulin. 
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betic as did in the corresponding speci- 
men of the normal man. This occurred 
even though the total urea output by 
the diabetic was considerably greater 
than that of the normal individual. 

If increased catabolism of exogenous 
uracil is a measure of increased catab- 
olism of endogenous pyrimidines, and 
this in turn indicates a more rapid 
breakdown of nucleic acids, one may 
conclude that there is a greater catabo- 
lism of nucleic acids in the diabetic 
than in the normal. Increased catabo- 
lism of proteins in the untreated dia- 
betic has been shown to occur since 
urinary nitrogen excretion is gre “atly 
increased as was found in this patie nt. 
It is conceivable that during the course 
of increased nucleo-protein catabolism 
the nucleic acid groups could be split 
off and not undergo any further break- 
down or their rate of degradation 
could be much slower. However, the 
data show that all of the uracil that 
could be accounted for as urea was ex- 
creted by the end of 48 hours after ad- 
ministration, in contrast to the 72 hours 
required to account for about the same 
per cent in the normal man. This seems 
to indicate that the increased pyrimi- 
dine breakdown paralleled the increas- 
ed protein catabolism in the diabetic. 

Only about 50% of the administered 
N™ could be accounted for in the urine 
of both the normal and he diabetic 
even though the rate of catabolism was 
more rapid in the latter. Either the 
N' was excreted by another route or 
routes or it entered into the metabolic 
pool of perhaps ammonia in such a 
fashion that it did not readily appear 
in the urine. 

All statements exogenous 
pyrimidine metabolism only. It is pos- 
sible that endogenous pyrimidine Ss may 


refer to 


undergo a different route of catabolism. 
The pattern of urinary excretion of 
total N’’ and urea N” suggested that 
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an additional N’’ containing sub- 
stance(s) was excreted during the first 
S hours and then at a lesser rate from 
then on until 24 hours. This was in 
marked contrast to the pattern of ex- 
cretion of N’° found during the first 
24 hours of a normal man following the 
intravenous administration of uracil’. 
In the normal the pattern otf excretion 
was the same during the first 8 hours, 
but from then on a reversal occurred 
and the atom per cent excess N’ of 
the urea exceeded that of the total 
nitrogen. This was taken to indicate 
that the additional N”’ substance(s) 
was only excreted for the first 8 hours 
and then was no longer present in 
In the diabetic 
patient the additional N’° substance(s ) 
continued to be excreted until 24 hours 


measurable amounts. 


or as long as isotopic nitrogen appeared 
in the urine. 

In the case of the normal man it 
was thought that the additional N‘ 
substance(s) was unchanged uracil. If 
the same interpretation is applied in 
the present study, it would appear that 
the diabetic man continued to excrete 
unchanged uracil or some other sub- 
stance for a much longer period of 
time even though the rate of break- 
down of metabolized uracil was more 
rapid. A definite conclusion cannot be 
drawn as to the true identity of the 
other N’* containing substance(s) and 
must await further investigation. <A 
strong possibility exists that it may be 
merely ammonia. 

If an alloxan or an alloxan type sub- 
stance were formed as a result of a 
disorder of pyrimidine metabolism, 
one would expect it to be metabolized 
and excreted differently than the other 
pyrimidines found in nucleic acids on 
the basis of previous work. In balance 
experiments on dogs, Cerecedo showed 
that alloxan did not metabolize to urea 
and was unlike the other pyrimidines 
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in this respect®. Lee and Stetten used 
N* alloxan and alloxan labeled with 
radio-active carbon (C/!). They found 
very little metabolized to urinary urea 
in rats and rabbits. The isotopes were 
excreted in the urine as an unidentified 
substance. About 62% of the total iso 
tope (N” or C'') was accounted for 
in the urine over a 3-day period". In 
previous work by Plentl and Schoen 
heimer, the same species of animals 
were shown to convert pyrimidines 
found in nucleic acid to urea'’. Con 
sequently, if an alloxan type of sub 
stance was formed during the catabo 
lism of uracil in this diabetic patient 
one would expect to find more uracil 
to be excreted as the unidentified N 

containing substance(s). The data in 
dicates that the diabetic patient eX 
creted the unidentified substance over 
«a much longer period of time than 
did the normal man, even though th« 
rate of pyrimidine catabolism was in 
creased. 

An alloxan-like substance could bi 
produced in very small amounts ove! 
2 long period of time which might re- 
sult in the picture of gradual impair- 
ment of beta cell function of the islets 
of Langerhans seen clinically. Actual 
destruction of the beta cells would not 
have to occur in order for their insulin 
producing function to be impaired, Im- 
paired function of a cell does not nec- 
essarily require visible morphologic 
change. It is well known that only 
about 25% of all diabetics show mo. 
phologic changes of the islets of Lang- 
erhans at necropsy. If the altered 
pyrimidine metabolism were severe 
enough to produce large amounts of a 
toxic substance which persisted for a 
long enough period of time, actual 
morphologic changes of the islet « ll 
tissue could occur. 

It is unlikely that the unidentified \’ 
substance could be alloxan, for it has 
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been shown by Seligson and coworkers 
that alloxan cannot be found in the 
plasma even when it is added!®. It is 
rapidly converted to alloxanic acid. 
These workers showed that oxomalonic 
acid which arises from the degrada- 
tion of alloxanic acid does occur in 
the urine of normal and diabetic people 
suggesting that alloxan may be a pre- 
cursor. 

Isotopic nitrogen appeared only in 
the 8-hour uric acid specimen, the oth- 
ers were free of N’°. According to our 
calculations this only amounted to 
about 0.06 mg. of N°. If some of the 
uracil did metabolize to uric acid dur- 
ing the first 8 hours, it is difficult to 
understand why it abruptly ceased to 
be excreted at that time. The excre- 
tion would be expected to taper off 
more gradually in view of the work of 
others? who have shown that  intra- 
venously administered N‘ uric acid 
was excreted slowly over a period of 
days. 

A very interesting observation was 
the appearance of N’ in high concen- 
tration in the urinary ammonia of the 
S and 24-hour specimens. This confirms 
Plentl and Schoenheimer’s findings in 
rats and indicates that the exogenous 
pyrimidines are a source of urinary 
ammonia. It is evident that the N” 
ammonia was not formed from. the 
breakdown of the isotopic urea since 
ii has been shown that once urea is 
formed it is stable and is not a source of 
urinary ammonia'*. This is further 
borne eut by the fact that the atom 
per cent excess N’° of the ammonia 
vas two times as great as that of the 
total nitrogen and urea. 

(his means that a portion of the 
uracil may have metabolized along a 
different route consisting of deamina- 
tion and cleavage of the pyrimidine 
ring with the formation of ammonia. 
This could either be combined with 
glutamic acid to form glutamine and 
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then split off by the kidney and ex- 
creted as ammonia or go on to form 
urea via ammonia as happens with 
amino acid nitrogen. Thus, the pyrimi- 
dines may be metabolized to urea by 
more than one method: (1) cleavage 
of the ring with the retention of the 
urea portion as put forth by Cerecedo® 
and (2) the deamination method as 
described above. The latter method 
could also account for some of the 
pyrimidines being excreted as sub- 
stances other than urea and ammonia, 
such as beta amino isobutyric acid* 
and CO... Rutman et al.’* have re- 
cently shown in rats that the ureido 
carbon of uracil labeled with radio- 
active. carbon (C’!) was converted to 
expired C‘'O, indicating that the sec 
ond route is a distinct possibility. 

It is realized that great caution must 
be exercised in interpreting these data 
as the above findings could be ascribed 
to a lack of insulin and not really re- 
flect a basic metabolic defect of 
pyrimidine metabolism. It is also re- 
alized that the results may represent 
individual variation between two 
people rather than a true metabolic 
difference. These studies are in pro- 
gress on more patients with a view to- 
wards more soundly establishing these 
differences. 

Summary. <A _ hypothesis was ad- 
vanced which assumes that diabetes 
mellitus may result as an error of 
pyrimidine metabolism which produces 
an alloxan-type substance at the iso- 
dialuric stage of the degradation of 
uracil. This would in turn affect the 
insulin producing cells of the pancreas 
to cause diabetes. 

The pyrimidine uracil was synthe- 
sized with isotopic heavy nitrogen 
(N**) and administered intravenously 
to a diabetic who did not receive insulin 
during the course of the study. The me- 
tabolism of the uracil was compared 
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with a similar previous study in a nor- 
mal man. It was shown that the uracil 
was broken down much more rapidly to 
urea in the diabetic than in the nor- 
mal. However, only about 50% of the 
administered N’ was recovered from 
the urine in both cases in the 72-hour 
period of investigation. An unidenti- 
fied N’’ containing substance was ex- 
creted by the diabetic for a much long- 
er period of time, 24 hours as com- 


pared to 8 hours for the normal. The 
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urinary ammonia of the diabetic was 
found to contain the largest atom per 
cent excess of N”’ in the nitrogenous 
compounds which were identified in 
the urine. 

The relation of the results of this 
study to the above hypothesis wer« 
discussed. The possibilities of uracil 
being broken down to urea by mort 
than one route and that it might give 
rise to more end products than urea 
and ammonia were also discussed. 
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TH 
ural 


limited knowledge of the nat- 
history of esophageal varices 
constitutes a serious hiatus in under- 
standing the patient with cirrhosis, and 
this is a matter of considerable concern 
to those who assume responsibility for 
the surgical treatment of varices. In- 
formation is lacking on the stability of 
varices, particularly as to whether 
their size and extent might sponta- 
neously be affected from time to time 
by utilization of other natural collateral 
portacaval systems. If it should be that 
varices are not static under conditions 
of relatively static portal hypertension 
because there is variation in the vol- 
ume of portal blood they are called 
upon to carry, rather radical alteration 
might have to be made in one’s 
thoughts on indications for surgical 
therapy and on evaluation of the results 
of surgical decompression. A previous 
study* indicated that changes in size 
and extent of esophageal varices sec- 
ondary to portal cirrhosis do not neces- 
sarily parallel changes in the severity 
of the cirrhosis or its secondary effects. 
It was found that evaluation of the 
severity of varices by a single esopha- 
go-copic examination could, as a con- 
sejuence, be misleading. A second 
‘stigation® showed that there is im- 
peifect correlation between changes 
in ortal venous pressure and changes 
in he severity of varices. It was con- 


il 


cluded that enlarging varices are not 
necessarily an indication of rising por- 
tal pressure and that portal pressure 
cannot be estimated from varix § se- 
verity. Recently, Dye and colleagues* 
described 11 cases of cirrhosis which 
seemed to demonstrate improvement 
in portal hypertension following vary- 
ing periods of medical treatment. 

The present study was initiated in 
an effort to evaluate another factor 
which requires correlation with sever- 
itv of varices, the simple clinical 
features which may accompany portal 
hypertension. In particular, it appeared 
important to determine whether chang- 
es in physical findings may be relied 
upon to give indirect evidence about 
the course of varices. 


Material and Methods. Sixty patients with 
portal cirrhosis and esophageal varices were 
studied. The diagnosis of cirrhosis had been 
proved by liver biopsy at the outset of each 
case study. None of the patients had had 
any operative or manipulative procedure to 
reduce portal hypertension or to obliterate 
the varices. Fifty-two of the subjects were 
men. The ages varied from 22 to 64 years. 
Some patients were receiving in-patient cir- 
rhosis therapy, and others were being follow- 
ed as out-patients on prescribed regimens. 

For reasons previously explained!, all eval- 
uations of varix severity were made by esoph- 
agoscopic inspection. Some of the patients 
were examined esophagoscopically more than 
twice; a total of 135 examinations was made. 
Evaluation was based on two features: the 
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extent of the esophagus involved by varices, 
and the diameter of the varices in the esopha- 
geal segment most severely involved. The 
former was measured on the portion of the 
esophagoscope protruding beyond the alveolar 
ridge when the most proximal varix was en- 
countered. Varix diameter was measured 
directly under 4-diameter magnification 
(Eder-Hufford esophagoscope) with the 
transesophagoscopic ruler, previously de- 
scribed’. In spite of the definitiveness of the 
measuring techniques, it is necessary to sim- 
plify classification in order to avoid false 
precision. Endoscopically, varices demon- 
strate many variabilities: differing conditions 
are found in different segments of each esoph- 
agus, varix diameter is uneven, veins of differ- 
ent sizes occur side by side, and the degree 
of relaxation of the patient to some extent 
governs varix diameter. 

Classification of varix severity has arbitrarily 
been established as follows: — 

a) EXTENT: measurements of extent of 
involvement are converted to 1/6, 1/4, 1/3, 
1/2, 2/3, 3/4 and 100% of the organ length. 

b) DIAMETER: severe (in the esophageal 
segment most severely involved, most of the 
varices measure six or more millimeters in 
diameter ), moderate (3 to 6 mm.), and mild 
(less than 3 mm.). 

The clinical features studied were, with 
varying degrees of comparative significance 
from patient to patient, changes in hepato- 
megaly, splenomegaly, and ascites. It is to 
be emphasized that there are many factors 
other than portal venous pressure controlling 
these features. Furthermore, variation in one 
is not necessarily accompanied by similar 
variations in the others. It was found. how- 
ever, that as the different features changed 
in relation to each other, no reciprocal pat- 
terns were formed. Because, too, none re- 
flects variation in the utilization of a single 
native portacaval anastomotic channel, all 
three were judged together in evaluating 
clinical progress. Prominence of superficial 
abdominal veins is largely a measure of 
utilization of a single collateral system, and 
this finding will not be discussed at this time. 


Results. The repeat esophagoscopic 
examinations revealed that the varices 
had undergone change in 36 instances 
(31 patients). In 22 the varices were 
worse, either in extent of esophageal 
involvement or variceal diameter or 
both, and in 14 they were better. 
Table 1 correlates the nature of the 
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alterations with the interval between 
successive examinations. A suggestion 
is found that in most instances more 
than a few weeks were required for 
conditions governing varix severity to 
change. 

Correlation between alterations in 
varix severity and changes in clinical 
signs is outlined in Table 2. This cor 
relation was notably poor. In som¢ 
patients the varices became worse in 
spite of decreased splenomegaly, hepa 
tomegaly and ascites, and in others 
there was improvement in the face of 
a worsening clinical situation. 


TABLE 1.—CORRELATION BETWEEN 

SEVERITY OF VARICES AND INTERVAI 

BETWEEN ESOPHAGOSCOPIC EXAMI 

NATIONS: 75 REPEAT EXAMINATIONS 
60 PATIENTS 


Interval, Number Number Number Number 
weeks examinations unchanged — worse better 
1-2 23 15 5 3 
3-4 10 6 2 2 
5-8 18 LO 2 6 
9-12 7 3 2 2 
13-20 t l 2 l 

91-32 6 3 3 
33-50 7 2 5 


The development of varices was ob- 
served in 7 patients whose esophagus 
had previously been free of varices and 
of prominent submucosal veins. The 
inter-examination periods had been 2, 
9 2 17, 23, 65, and 116 weeks. Changes 
in physical signs had not occurred in 
4 cases. There had been increasing 
ascites in one, decreasing ascites in one, 
and improvement in both splenomegal\ 
and hepatomegaly in one. The newly 
developed varices were classed as mild 
in 5 and moderate in two. One-sixth 
of the organ had become involved in 
one, 1/4 in two, 1/2 in three, and =/3 
in one. 

Previously observed varices had cis- 
appeared spontaneously in 7 patients, 
and could not be reproduced upon ‘ il- 
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salva maneuver. Inter-examination in- 
tervals had been 1, 2, 3, 6, 7, 8, and 16 
weeks. Three patients meanwhile had 
shown no change upon physical exam- 
ination. Three showed improvement 
in all abnormal physical signs, and the 
last had lost ascitic fluid during an 
otherwise static course. The varices 
which disappeared had been classed as 
moderate in 6 instances and mild in 
the other. One-quarter of the esoph- 
agus had been involved in two, 1/3 


) 


in three, and 2/3 in two. 


fTABLE 2—FINDINGS UPON 75 REPEAT 

ESOPHAGOSCOPIC EXAMINATIONS: 

CHANGES IN SEVERITY OF VARICES IN 

RELATION TO CHANGES IN PHYSICAL 
FINDINGS 


Changes in Number Varices Varices Varices 
physical examinations unchanged worse better 
findings 

Unchanged 14 28 Y 7 
Worse 13 4 5 ] 
Better LS a 5 6 
Totals 75 39 22 14 


Comment. Long-term investigation 
of varices in relation to the whole clin- 
ical picture will be necessary before 
the natural history of varices can be 
understood. It is important to know 
the circumstances surrounding the ini- 
tial need for pressing the gastroesopha- 
geal venous connections into use, the 
fluctuations of volume flow and pres- 
sure within varices under conditions of 
static portal pressure, the influence of 
changing portal pressure on varix size, 
anc, especially, the correlations be- 
tween varix size, portal pressure and 
propensities toward hemorrhage. 
hatever the various relationships, 
suc len alterations in the severity of 
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esophageal varices must be recognized, 
ii proper use is to be made of surgical 
decompression techniques. It is clear 
that the clinician cannot rely on physi- 
cal signs to help in evaluating varix 
severity, nor can he predict fluctuations 
by these indirect examination methods. 
The corollary is that no sense of se- 
curity can be drawn from an improv- 
ing clinical situation, as far as the 
varices are concerned. 

Spontaneous variceal variation can- 
not be explained at this time. Varices 
are viewed as passive shunting  sys- 
tems, and histologic study of the varix 
wall does not show enough muscular 
tissue to account for significant con- 
tractility. Variations in volume flow 
and hydrostatic pressure might, then, 
depend only on the demands of the 
portal venous volume and alterations 
in the capacity of the other collateral 
shunting systems. Neither can be 
measured at this time. It can merely 
be suggested that unknown local reg- 
ulatory mechanisms may from time to 
time temporarily discourage venous 
outflow through the ather systems, in- 
cluding transhepatic systems, forcing a 
reciprocal burden on the varices. 

Conclusions. As a result of serial 
esophagoscopic evaluation of varices in 
60. cirrhotic patients and comparison 
with changes in the clinical signs of 
portal hypertension, it is concluded that 
there is no constant direct or reciprocal 
relationship between varix severity and 
hepatomegaly, splenomegaly and as- 
cites. The state of esophageal varices 
cannot be estimated from changes in 
physical findings. Esophageal varices 
may appear and disappear under the 
conditions of a static clinical picture. 
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THE DEVELOPMENT AND FUNCTION OF 


TRAINING OF PERSONNEL, 
SILVERMAN NEEDLE 


By Ropert S. NELSON, CoLoneL MC. U. 


(From the European Hepatitis Research Center, 


NEEDLE liver biopsy was initiated in 
the European Hepatitis Research Cent- 
er, part of the 98th General Hospital, 
in July, 1949, under the auspices of 
the Armed Forces Epidemiology Board, 
Commission on Virus and Rickettsial 
At that time two operators 
were trained by Doctor Gerald Klat- 
skin in a technique employing the Vim- 
Silverman needle which was used dur- 
ing the remainder of the year with 
considerable success. In the early 
months of 1950 the author was also 
trained in this technique in anticipa- 
tion of the early departure of the two 
original operators, which took place 
shortly thereafter. The program was 
subsequently developed along lines to 
be described. 

Physician personnel available for 
training in liver biopsy in the Army at 
the present time are usually assigned 
for a limited period only. The major- 
ity of such personnel serve in this 
theater for less than two years as a 
rule, part of which time is given over 
to field duty. With the expansion of 
the liver biopsy program in this hos- 
pital, it soon became necess: iry to tr uin 
additional operators to carry on; and 
as these were transferred to the field 
or Zone of the Interior, still others were 
trained in the technique. Later, other 
general hospitals in the command sent 
doctors to be qualified, and as a re- 
sult a definite program of training in 


Diseases. 


A LIVER BIOPSY PROGRAM: 


DESCRIPTION OF A MODIFIED VIM- 
AND CLINICAL VALUE OF 500 BIOPSIES 


S. Army® 
98th General Hospital Munich, Germany 


technique was evolved. We have felt 
keenly the responsibility nial in 
sending out oper: ators who would work 
without supervision, not only in other 

military installations, but in civilian in 
stitutions when these doctors returned 
to the civilian practice of medicine. At 
the outset it was made plain by the 
theater surgeon that the continuation 
of the program would depend on strict 
supervision and the avoidance of com 
plications, within the limits of the pro- 
This critical attitude, it is felt, 
justified, and has had a 


cedure. 
is entirely 
healthy effect in carrying on the work. 

While 
essarily out of direct touch with Ameri- 
can medicine except for available liter- 
ature, fresh viewpoints are often ob- 
tained from visiting consultants and es- 
pecially from newly assigned physi- 
cians, who come from many parts of 
the United States. Most of the latter 
croup have had some contact with, 
liver biopsy 


any hospital overseas is nec- 


or knowledge of needle \ 
as practiced in the institution where 
they were trained, and a number ot 
them have indicated experience which 
had not been so favorable as ours, or 
that of others reported in the litera- 
ture. In some cases they reported cur- 
tailment of biopsy because of compli- 
cations. As a matter of record mun 
types of complications have been re 
ported, and the technique used it all 


these instances would appear to be of 


° Formerly USAREUR Consultant in Gastroenterology, Chief of Medical Service, Stl 


General Hospital, Munich, Germany. 
Army Hospital, Fort Knox, Kentucky. 
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the best* Without any definite 
hasis of fact we can simply sav we feel 
that adherence to certain general prin- 
ciples have kept our complications to 
a minimum. There have been no major, 
and few minor reactions in 630  pro- 
cedures. While recognizing comple tely 
that some occurrences may be beyond 
control, like that of Marshall and his 
associates who had their first death 
from hemorrhage on the 655th biopsy'’, 
we do believe that complications re- 
sulting from insufficient training of the 
operator, disregarding criteria in selec- 
tion of patients and deviation from the 
routine of the procedure selected 
should not occur. 

It is not the purpose of this paper 
to compare variations in technique. 
Krom many reports it is obvious that 
success may be obtained with many 
types of approach and apparatus. Thi it 
used at the Hepatitis Center has been 
the transthoracic biopsy, employing 
the Vim-Silverman needle. There has 
apparently been a gradual shift to this 
approach because of its usefulness in 
all sizes of livers**-!*; certainly we have 
found it excellent. In 1950, the author, 
because of several failures with the 
unmodified needle, and stimulated by 
Dr. Voegtlin’s description of a needle 
modification for subcostal approach 
under peritoneoscopic control*', made 
a further modification of his appara- 
tus for use in the transthoracic ap- 
proach. This has been previously de- 
scribed’, and a more detailed exph ina- 
tion of its use will be given in this 
pi Der. 


‘ATIENT PERSONNEL. The patients bi- 
0} ied at this hospital were drawn 
from Service personnel in many parts 
Kurope. Although most have come 
from Western Germany, a fair number 
have been stationed in England, 
Fi ince, Austria, Italy, Trieste, and even 
Gece and Turkey. By far the greatest 
iu nber were young adult males mak- 


( 
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ing up the Armed Forces in Germany, 
and by far the greatest number of ad- 
missions were on suspicion of hepatitis, 
ull too frequently proven. Within the 
past two years, however, there have 
been many referrals for all types of 
liver disease which could not be diag- 
nosed and treated by ordinary means. 
Liver biopsy has been the main tool 
in final disposition and treatment of 
these cases, and has helped immeas- 
urably in many decisions. 

SELECTION AND PREPARATION OF PA- 
TIENTS. Patients selected have been on 
the basis of suspected liver disease; no 
normal controls have been allowed, 
which is an obvious precaution in Ser- 
vice personnel. Biopsies have been au- 
thorized, however, in follow-up studies 
of hepatitis patients to determine the 
eventual outcome and possible resid- 
uals following uncomplicated hepatitis. 
Prothrombin times (Quick method ) 
must be at least 70% of normal, bleed- 
ing and clotting times within normal 
limits. Although some authors have 
given Vitamin K preparations before 
and after biopsy®, we have not followed 
this practice, since on a few trials 
did not appear to alter prothrombin 
times materially. One pint of blood is 
typed and cross-matched and held in 
readiness in the blood bank for each 
biopsy patient, 50 mg. of Demerol is 
given approximately one-half hour prior 
to biopsy, and a syringe containing 0.5 
gm. of intravenous Sodium Amytal 
kept in readiness during the procedure, 
in anticipation of procaine reactions. 
Voluntary participation by the patient 
is necessary, and he must sign an op- 
erative permit of his own free will. 
We have found little difficulty with 
refusals, and the undecided patient will 
usually agree after talking to one or 
more successfully biopsied individuals 
who are almost always at hand, on 
our hepatitis wards. Biopsy may be 
performed in the patient’s room, or 
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he may be placed in a room near the 
nurses office, to facilitate blood pres- 
sure and pulse check following opera- 
tion. We have always performed _bi- 
opsy on the ward. 

Method. The procedure outlined 
here is given in considerable detail, 
which may seem superfluous to some. 
The detailed description is given with 
two objects: one, for purposes of com- 
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are shown in Fig. 1. They are lettered, 
insofar as possible, in the order of their 
use. 

procepure. Step No. 1: Marking the 
patient. This is best accomplished with 
a ball point pen, as other types of 
marking material are liable to wash 
off during sterilization of the field. The 
patient is instructed to inhale and then 
to exhale to the maximum extent, hold- 














Fig. No. 1. 


parison with that of other operators, 
who may be interested; two, for its 
role in training of personnel which ap- 
pears later. As stated before, no su- 
periority of this procedure over any 
other is implied, but it should be noted 
that exact adherence to this set routine 
is required on our service. 

The materials used in performing the 
biopsy, except for the needle itself, 





-Biopsy set. 


ing his breath at the end of exhalation. 
(An attempt is then made to mark the 
lower border of his liver, locating. it 
by palpation or percussion. If the liver 
cannot be located below the costal 
margin, the margin is marked for pos- 
sible reference. In the transthoracic 
approach, exact marking of the lower 
edge of the liver is not necessary, «|- 
though a definite attempt to locate it 
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should be made if possible for purposes 
of exactness. Failing this, however, 
marking of the lower rib margin will 
suffice. Next, the upper border of the 
liver is determined. The exact outlining 
of this border is absolutely essential, 
and it must be located by careful per- 
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since the point of biopsy may not be 
exactly in this line. Either the eighth 
or ninth interspace is chosen for the 
biopsy site, depending on the type of 
chest encountered. As a general rule, 
the longer the chest cage, the lower 
on the lateral chest wall the biopsy 








Fig. No. 2.—Details of 


cvssion at full expiration. Usually, 
moirks are made on three separate ex- 
p ations, from front to side, and joined. 
K > interspaces are then counted from 
th clavicle downward approximately 
to the mid-axillary line. The word 
“a proximately” is used  advisedly, 


marking and draping. 


site marking is placed. Thus, thick 
short chests are usually biopsied from 
the eighth interspace, and long narrow 
chests in the ninth. The guiding prin- 
ciple is that of avoidance of a possible 
slice up through the dome of the right 
lobe of the liver. A misdirected inser- 
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tion of the needle in this area might 
result in 1) a tear of the liver substance, 


or 2) a non-representative specimen 
as the entire biopsy may be taken 
from an area near the c: ipsule. This 


area is more prone to sci wring and mk ty 
show a picture different from the rest 
of the liver. The 
rected 


needle must be di- 
as much as possible for the 
largest part of the right lobe, and this 
is best accomplished by locating a spot 
upper lower 
When the desired point is 


between and 


markings*, 


midway 


determined, a precise marking is made 
in the spot selected and the patient 
cautioned to remain quiet. 

Step No. 2. Sterilization and Drap 
ing of the field. Sterilization is per 
formed with merthiolate 
adequate substitute 

\ wide 


and alcohol 


any may be 
area is covered which 
should include at least the upper and 
lower liver margins. Materials used are 
the curved Kelly forceps (A) and the 
four-by-four sponges (B), the 


oper: itor prev iously 


used 


gauze 
hi ving donned 
sterile gloves when the set is opened. 
Draping is carried out with the sterile 
towels (C One is carefully pushed 
under the patient's body, and it is nec- 
essary to warn him to remain quiet at 
this point. Most patients, unless warn- 
ed, will roll or rise, disturbing the mark- 
ing points. The other towels are drap- 
ed upward across the chest wall, 
leaving the biopsy site marking in the 
middle of an inverted V. The forceps 
may then be used to clamp these towels 


together over the lower chest anter- 
iorly (Fig. 2) 

Step No. Anesthesia and incision 
of the biopsy site. Using the 2-ce. 
syringe (D), and the small needles 


(E) successively, the biopsy site is in- 
filtrated with 1% procaine, which is 
poured into the medicine (F) 
by an assistant. A small incision is then 


glass 


made with the scalpel (G). The blade 
should be inserted straight in twice, 
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first with the cutting edge up, then 
down, to insure easy passage of the 


biopsy needle. 

Step No. 4. Anesthesia of the chest 
wall, pleura, diaphragm and_parictal 
With the patient breath 
ing naturally, the LO-cc. syringe (1H) 
and smaller of the two 


peritoneum, 


needles (1 
is used to inject procaine into the inte 
Several cubic centimet 
Next, the patient is 


costal muscles. 
ers should be used. 
told that for the further anesthesia he 
must breathe exactly 
Service parlance, “by the numbers”. He 
is cautioned to breathe in only when 
told, and to hold his 
breath on With the 
(1) instructed 
to breathe 


as instructed, in 


out when told, 


order. longe) 
needle inserted, he is 
in and out three times, in a 
slow cadence. It is essential to watch 
the patient at this point and make sure 
that he 


that no breathing takes place without 


is following instructions, and 


order. After the third inhalation and 
exhalation he is told to “hold your 
breath, dont breathe or move.” The 


needle is inserted to its full depth 
tested to see that it is not in blood 
liver, then procaine is 
injected along the tract 
In a few patients with 


vessel or and 
while it is 
slowly removed. 
thin chests, the needle may penetrat: 
the liver at this point, and blood will 
be sucked into the syringe on test. Th: 
point must be withdrawn a short dis 
and the plunger 
again, until blood no longer 

Step No. 5. Anesthesia of the liver 
capsule, and measurement of dept 
of the liver from the chest wall. On 
of the special needles (J) is now insert 
10-ce. 


ing process is gone 


tance, withdrawn 


is drawn 


and the breat!) 
through as for the 
longer needle (1). After the third « 

halation, the patient is again cautioned 
not to 
needle is 


ed on the syringe, 


breathe or move, the spil il 
until it is felt to 
enter the liver and approximately 1 « 


injected, the peritoneum and chest 


inserted 
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wall being further infiltrated as the 


needle is withdrawn. The second spinal 


needle is next inserted into the liver 
substance with the patient breathing 
naturally. This is not dangerous with 
the small caliber needle. Practice will 
chnable most operators to know by feel 
when the needle enters the liver, but 
lacking this, movement of the hub of 
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Step No. 6. Biopsy with the Vim- 
Silverman needle as modified by Voegt- 
lin and Nelson. In the 98th General 
Hospital, a modification of the standard 
needle has been used since 1950, when 
it was originally devised. This modifi- 
cation is illustrated in Fig. 3. With the 
apparatus assembled as shown, the 
outer needle is adjusted so that it pro- 
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Fig. No. 3.—Modified biopsy needle. 


the needle with the breathing, up when 
the patient inhales and down when he 
exhales will show that the point is 


‘eate | in the liver substance. Pulsa- 
tion of the aorta may also be trans- 
mitts This depth is carefully noted 


"Y Qasping the needle and laying it 


nth» tray so that the point marked 
nt needle rests across a small 
pone 


jects beyond the support plate the dis- 
tance measured on the second spinal 
needle in step No. 5. In this position 
the set screw is adjusted so that it is 
just level with the outer needle hub, 
and screwed tight on the rigid guide. 
The needle assembly is now ready for 
use. The support plate, with the outer 
needle retracted so that approximately 
one-half inch projects, is placed firmly 
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against the skin, and the outer needle 
seated firmly in the interspace at the 
biopsy site. The thumb and forefinger 
of the left hand hold the support plate 
against the skin, and are kept well 
away from the needle where it traverses 
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set screw, using the right hand (Fig. 5), 
the inner needle is inserted until it is 
stopped by the set screw (Fig. 6), the 
outer needle is again advanced to the 
support plate with a rotating motion 
(Fig. 7), and the whole apparatus re 

















Fig. No. 4.—First position 


the plate (Fig. 4). (If this precaution 
is not observed, the glove may catch at 
this point, halting the needle ). Breath- 
ing is then carried out as in steps No. 4 
and 5, halting the exhalation on the 
third count. The outer needle is ad- 
vanced until the hub is level with the 


-modified needle in place. 


moved, still with the right hand. (\Vith 
left-handed position ol 
hands may be reversed with eas« 
Step No. 7. Removing the biopsy 
The inner needle is next carefull. re- 


operators, 


moved, and is spread by using the tip 
of the scalpel passed between the 
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blades about halfway up the needle. 
lhe specimen is removed with the dull 
edge of the scalpel, after first being 
immersed in the fixative (we prefer 
Carnoys fluid) to make its removal 
casier. The outer’ needle should always 
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tilted, and as soon as the biopsy has 
been removed the bottle should be 
closed and marked with the name of 
the patient and time of biopsy. (Too 
long immersion in Carnoy’s solution 
will ruin the specimen). It is then car- 

















No. 5. 


big 


de rinsed out with procaine or sterile 


‘alin solution, as small parts of the 
biop specimen may break off and re- 
main in the needle, and rinsing at this 
point facilitates in keeping the needle 
clean The specimen bottle during this 
‘ep s held by an assistant, slightly 


Second position—outer needle advanced. 


ried immediately to the laboratory and 
placed in reliable hands. 

Step No. 8. Closing the wound. Al- 
cohol is used to cleanse the wound and 
area surrounding, collodion is poured 
directly over the opening, and it is 
covered by a sterile gauze dressing. 
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Drapes are removed, and the patient 
is allowed to move back into the center 
of the bed, with the pillow under his 
head. He is instructed that he must 
not get out of bed, and that he will be 
checked regularly for 24 hours. (If not 
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eration, and pulse and blood pressur 
are checked every half hour. Many 
variations of this routine have been re 
ported, most of them less stringent* 
but we have felt it best to adhere t 
our original procedure. He is allowed 
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Fig. No. 6. 


Third position- 


so instructed, some patients have a ten- 
dency to become nervous with the re- 
peated pulse and blood pressure _re- 
cordings ). 

POST-OPERATIVE CARE. The patient is 
kept in bed for 24 hours following op- 


inner split needle advanced 


to eat and smoke at regular times, t 
read, and to have the head of his bec 
elevated if desired, but impressed it! 
the necessity of remaining down. Som 
patients become apprehensive, an: ma) 


need reassurance. After 24 hours he 5 
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allowed up and around the ward; if 
required he may be discharged from 
the hospital at this time. 
COMPLICATIONS. As noted by oth- 
ers''''* hemorrhage is the most feared 
complication. There were symptoms 


AND FUNCTION 
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given. These signs and symptoms dis- 
appeared within 24 hours. No instance 
of major hemorrhage has been noted 
in our series. 

Damage to organs traversed by the 


needle, resulting in bile peritonitis’’, 

















Fig. No. 7. 


-Fourth position 


and signs indicating slight to moderate 
bleeding in three (3) of our patients. 
Tiese consisted of localized tenderness 
ard slight rigidity in the right upper 
quadrant, plus some apprehension. 
Pi |se and blood pressure did not show 
appreciable changes, and no blood was 


final advance of outer needle. 


bile thrombosis of pulmonary vessels’, 
spread of infection and damage to the 
right lower lobe of the lung have not 
been observed, although reported and 
a definite possibility. 

Pain following biopsy has not been 
a prominent feature, although difficult 
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to evaluate at times. The occasional 
excitable patient who complains must 
be carefully questioned and examined. 
\ few of these will be found to have 
authentic complaints, but the majority 
may be handled with reassurance. One 
of our cases, who caused considerable 
anxiety among the staff because of se- 
vere midepigastric pain, showed no 
rigidity of the abdomen or signs of 
bleeding. He was eventually found to 
be suffering from acute duodenal ulcer, 
which had taken that period for an 
We feel the use of fairly 
large amounts of procaine, and injec- 
tion beneath the liver capsule to be es- 
sential to a relatively painless biopsy. 

Two procaine reactions have been en- 
In each case the individual 
became cold, clammy, lost conscious- 
ness and had a sudden drop blood 
pressure with increased pulse rate dur- 
ing injection of the anesthesia. Prompt 
measures in the form of elevating his 
feet plus the injection of Sodium 
Amytal, held in readiness in the syringe, 
brought about a quick reversal of signs 
and symptoms. In one of these, it was 
felt that some of the procaine was in- 
jected into a vein; in the other, only 
definite sensitivity could be implied. In 
a recent case where a history of sensi- 
tivity was obtained, and ‘skin tests 
brought a reaction, a biopsy was done 
without difficulty by the use of a 1% so- 
lution of pontocaine. Little evidence 
that procaine sensitivity impedes biop- 
sies can be found in the literature, and 
certainly this has been our experience, 
although preparations for the eventu- 
ality must be made. 

RESULTS USING THE VIM-SILVERMAN 
NEEDLE. Since adoption of the modified 
needle for routine use, failures have 
been few, actually less than 2%. Despite 
considerable practice with the standard 
needle this degree of efficiency was 
never reached by the author, if ade- 
quacy of the specimen is considered as 


exacerbation. 


countered. 
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a criterion. Uniformly large biopsies 
have become the rule, with less distor 
tion of the specimen. The necessity of 
mi iking several attempts to secure a 
specimen through the same opening has 
been reduced to a minimum. Favorable 
comment has been made on the quality 
of our biopsies by pe ‘rsonnel of the 
Armed Forces Institute of Pathology’ 
Enough specimen is obtained for rou 
tine histological studies and special 
tests, such as enzyme determinations 
if = sired. 
Especially gratifying has been the 

ease with which new personnel has 
been trained in liver biopsy te ae 
Time during which the large needle is 
actually in the liver has been cut to 
2 to 3 seconds. First attempts have 
been invariably successful, and one op 
erator had completed 43 biopsies with 
out a failure at the time of his transfer 
to the United States on completion of 
his tour. Such experiences cause con 
fidence and early ease of oper: ation. 

This needle modification is not com 
mercially available, but was easily ac- 
complished by two mechanics in our 
hospital brace shop, who have. since 
manufactured a moderately large num 
ber for doctors returning to civilian 
practice. The support plate was turn d 
down from solid brass on a lathe, and 
the rigid guide (Fig. 
proof wire. The set screw was also 
made from brass, as was the support 
for the inner split needle. The standard 
3% inch Vim-Silverman needle is easily 
ground down so _ that. it 
smoothly on the apparatus. 

TRAINING OF PERSONNEL. Needle liver 
biopsy has opened new fields in the 
study of liver disease. Pathologists are 
free to admit that the study of these 
specimens, free from postmortem or 
postoperative change, have revi . 
their ideas on what occurs in the li 
in many diseases, and may lead evertu- 
ally to the establishment of a comp’ ete 
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changes hitherto only 
guessed at in many conditions. Classi- 
fication and clinical correlation of these 
changes is still going on, and it is in the 
interest of progress in modern knowl- 
edge of liver that specimens be ob- 
tained in the widest variety consistent 
with safety to the patient. 

Trained and responsible operators 


sequence of 


are essential to this program. They 
may be obtained only by meticulous 
insistence on detail under a capable 
supervisor, until they are themselves 
able to initiate training in their turn. 
We feel that there is no substitute for a 
definite program, carefully carried out, 
to effect. this end. Our program, 
evolved under the necessities enumer- 
ated previously in this paper, has so far 
trained 12 doctors in liver biopsy, 
meanwhile keeping complications at the 
level described and obtaining excellent 
specimens for examination. 

rRAINING PROGRAM. Step No. 1. Fa- 
miliarity with the procedure. The pros- 
pective operator is required to watch 
5 to 10 biopsies, becoming familiar with 
materials and technique, which is ex- 
plained by the biopsist. 

Step No. 2. Practice with the biopsy 
needle. Shortly after, or during step 
No. 1, he is given a biopsy nee dle with 
\ hich he becomes familiar, assembling 
it and performing 2 or 3 insertions on 

several intercostal 
spices, and observing where the needle 
picrees the liver on ‘cock approach. 
step No. 3. Actual marking and anes- 
thesia of patient. The student goes 
through steps 1 to 5 under Method in 
th’ actual patient, under strict super- 
vison. He assembles the needle and 
haids it to the supervisor, who per- 
forms the actual biopsy. This step is 
rey cated as often as necessary to over- 
core his natural nervousness and gain 
ski, and is continued until the super- 
vis. r is satisfied as to his progress. Some 


adavers, using 
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students need only 
as many as 6. 

Step No. 4. Performance of whole 
procedure, including use of needle. 
This comprises all steps listed under 
Method, in other words, the complete 
biopsy. Supervision is continued until 
it is obvious that the new operator is 
sufficiently skillful to proceed on his 
own. In our hands, this has never been 
short of 5 complete biopsies, and may 
be as many as 8. We have never 
found anyone unable to become profi- 
cient in the procedure, provided he ex- 
pressed a desire to be trained. The 
opportunity is offered to all doctors on 
the service, and they may avail them- 
selves of it if they wish, but no attempt 
is made to force it upon them. All de- 
grees of natural ability have been en- 
countered, and it is the duty of the su- 
pervisor to pace the student to a suc- 
cessful conclusion. 

VALUE OF BIoPsy. As pointed out by 
Berk and Shay? and others, the histo- 
logical picture obtained by needle 
biopsy is only complementary to the 
total picture of the patient as obtained 
by history, physical examination and 
function tests. The attempt to correlate 
our still relatively crude methods of 
analysis of the functional capacity of 
the liver with the histological picture 
obtained is often difficult if not impos- 
sible. When the biopsy is conftrmatory 
of our clinical evaluation it is gratify- 
ing, but when the changes are non- 
specific, they may actually serve to cast 
doubt on the diagnosis. The evaluation 
of a patient's lover status must still be 
a clinical one since, as has been point- 
ed out, the area of liver biopsied may 
not be representative. Specimens with 
minor histological variations may prove 
to be more significant in the future if it 
becomes possible to demonstrate spe- 
cific enzyme systems by special staining 
methods. 


2 or 3 trials, others 
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On the other hand, failure to sub- 
stantiate the clinical impression in a 
fair proportion of biopsies should not 
curtail its use, since it has happily been 
demonstrated that a number of biop- 
sies may surprisingly reveal unequiv- 
ocal evidence of disease only suspected 
by clinical means. In diffuse disease 
processes, liver biopsy should establish 
the natural evolution of the patholog- 
ical process through all stages, if it 
is only used widely enough by many 
observers, and the findings classified 
on a uniform basis. Prognosis and treat- 


FUNCTION 





OF A LIVER BIOPSY PROGRAM 

ed with showing the general usefulness 
of biopsy and the development of the 
program at this institution. Due to the 
mission and function of the Hepatitis 
Kiesearch Center, the procedure has 
been valuable to us in two main groups 
of 1) infectious hepatitis, and 
2) of undetermined 
These latter comprise recurrent jaun 
that the 
doubt, hepatomegaly alone o1 


cases: 
Cases etiology 
dice of such a nature diagno 
sis 1S 
in conjunction with other suggestive 
evidence of liver disease, and abnormal! 
liver function tests alone or associated 


TABLE 1. SUMMARY OF FINDINGS IN 501 LIVER BLOPSIES BETWEEN JULY. 1949 
AND DECEMBER, 1952 
{CUTE VIRAL HEPATITIS 
Total Fatty Meta Post-Necroti Post-Necrot Porta Total Case 
Biopsied mor phosis Scarring ( olla pse Fibros Pe { Seen 
286 7 23 6 6 11 2311 
Per Cent of Biopsies Showing ( complies itions Is 
Per Cent of Hepatitis C ases Seen (2311) Showing Proven Complications: 2.3 
UNDETERMINED 
Minimal Hist Fatty Meta Granulomatous Portal 
Total Chang S mor phosis He patitis Cirrho Fibrosis Others* 
215 91 67 19 16 17 d 
Per cent 42.3 31.2 8.8 7.5 7.9 2.3 
of total 
* 2 With Abnormal Pigment 1 Each of Obstructive Jaundice, Amvloidosis, and Pericholangitis - 


ment, as well as diagnosis are often 
profoundly affected by histological ex- 
amination, and we submit that liver 
biopsy, while complementary, has be- 
come an essential part of any complete 
evaluation of liver disease. 

Our biopsies have been classified ac- 
cording to criteria established by the 
Armed Forces Institute of Pathology, 
which has received slides in all cases 
and given the final evaluation'’. This 
system is conservative in that it does 
not attempt to “read in” diagnoses, 
but reports the pathology as seen, and 
states what condition, if any, is com- 
patible with the findings. This paper 


does not attempt to give specific data 
in certain diseases, but is more concern- 





with symptoms or any of the forego 
ing. Serial biopsies have been used 
little, to the 
with chronic liver disease 
ated to the United States 
remain on field duty. In 
always 


due fact that most cases 


are evacu- 
as unfit to 
such cases, 
available 
Armed Forces Institute of Pathol- 
for future by 
Certain types of disease have been the 
subject of specific survey by our group, 
and have been reporte d upon?! 9,16, 
VIRAL HEPATITIS. Total biopsies in this 
group during the years 1949 to | 152 


our specime ns are 
the 
ogy 


reference others. 


were 286. These were pe formed tor 
two purposes: 1) In 196, to determine 
the histological status of the liver in 


cases of delayed healing évidenced by 
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abnormal function tests, hepatomegaly 
or continued symptoms, or combination 
of these: 2) In 90, used in the deter- 
mination of residuals following uncom- 
plicated hepatitis and in evaluating at- 
tempts at treatment with certain 
**. Pathological alterations se- 
vere enough to be considered in the 


agents’ 


disposition of the patient were noted in 
53 (18.5) of the total cases biopsied. 
The different complications are shown 
numerically in Table 1. Since viral 
hepatitis has such a prolonged course, 
and since we have had a time limit 
120 days) for routine treatment, biop- 
sy has proven invaluable in showing 
chronic states which would necessitate 
evacuation to the United States. Most 
biopsies have been performed near the 
upper time limit for treatment, and 
experience has shown that those with 
postnecrotic scarring of any but a slight 
degree, with portal fibrosis and infil- 
trates if marked, or with persistent 
hepatitis should be sent to the Zone 
of the Interior for further evaluation. 
Two of these, one with postnecrotic 
scarring and one with persistent hepa- 
titis, were evacuated but sent to duty 
in the United States, returned to Eur- 
ope and when re-evaluated by us 18 to 
24 months later because of symptoms, 
continued to show approximately the 
same changes as before. It is question- 
able whether such patients should be 
65 yee to the stress and strain of 
field duty again. Only by following 
these cases for a prolonged period will 
we be able to draw final conclusions 
as to their outcome, but certainly the 
prognosis can not be termed optimistic. 
The absence of any severe histological 
alteration in cases of prolonged hepa- 
titis is felt to be of more practical value 
to the Armed Forces, since in these 
cases we have been able to retain men 
in this theater past the standard treat- 
ment time with good hope of ultimate 
recovery, and avoid the expense and 
time loss incurred in an unnecessary 


trip to the Zone of the Interior. During 
the period covered by this report 
(July, 1949, to December, 1952), 2311 
patients with clinically proven hepa- 
titis were seen in our Center. Liver 
biopsies were performed on 286 of 
these patients, 53 of whom were found 
to have definite pathological alterations 
beyond those seen in a typical case of 
uncomplicated viral he ery for ex- 
ample, we have a rate of 2.3% of histo- 
logically proven complications in a 
group large enough to be considered 
statistically significant. The proportions 
of the diffe ‘rent types of findings are 
shown in Table 1. How significant 
these alterations may be in the future 
health of the patient can be determined 
only by prolonged observation and fu- 
ture biopsy over a period of years. It 
has become increasingly clear to those 
experienced in the diagnosis and treat- 
ment of viral hepatitis that original sub- 
stantiation of the diagnosis in many 
cases of recurrent jaundice can be 
achieved only by biopsy. The evolution 
of chronic ch: anges in the liver follow- 
ing infection with viral he »patitis will be 
established only by serial liver biopsy 
in these proven cases. It is to be hoped 
that patients will be so followed in the 
future in many centers, so that an ac- 
curate evaluation of the long-term 
damage done by viral hepatitis may be 
made. 

UNDETERMINED LIVER DISEASE. This 
group, also shown numerically in Table 
1 and comprising 215 biopsies, shows a 
considerably larger number (57%) of ab- 
normal findings than the hepatitis 
group. No detailed correlation of clini- 
cal and pathological entities will be at- 
tempted in this general classification, 
but it should be noted that 81% of the 
total abnormal lesions is accounted for 
by the findings of fatty metamorphosis, 
portal fibrosis or cirrhosis. The majority 
of these changes were noted in the liv- 
crs of patients with a fairly long history 
of heavy use of alcohol and relatively 
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poor dietary intake. The biopsy find- 
ings in those with fatty metamorpho- 
sis alone, the largest group, enabled us 
to treat and return them to duty with 
a thorough explanation of their trouble; 
on the other hand, clear-cut portal 
fibrosis of any marked degree or cirrho- 
sis necessitated return to the States for 
further treatment and disposition. The 
large number of cases with granuloma- 
tous hepatitis has been especially in- 
teresting. Twelve of these were asso- 
ciated with clinical evidence of. sar- 
coidosis!*, but the remainder with non- 
specific signs and symptoms. Two cases 
showing histologically a peculiar intra- 
cellular unidentified pigment, had _re- 
current jaundice and vague upper ab- 
dominal distress. The low incidence of 
obstructive jaundice (1 case) is rath- 
er characteristic of the male age group 
encountered in service personnel. The 
single case of amyloidosis was found 
in a German National biopsied at the 
request of a member of the University 
of Munich staff, and had been diag- 
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nosed clinically. 

It is in this undetermined group that 
our biopsy program has shown its 
greatest change with limited use of the 
procedure in the years 1949 and 1950, 
and gradual expansion to widespread 
employment in all types of clinical 
liver involvement during the 1951, 1952 
period. There has been an increasing 
wppreciation of the value of biopsy and 
confidence in its use during these per- 
iods, which may be attained by care- 
ful assessments of results and training 
of personnel. 

Summary. 1. A method of needle 
biopsy of the liver using the transthor- 
acic approach and a modified Vim-Sil- 
verman needle is described, together 
with its employment in the training of 
personnel in liver biopsy. 

2. The value of this procedure in 
500 biopsies over a three and one-half 
year period is discussed, during its 
employment in the European Hepatitis 
Research Center. 
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DIETARY EGGS AND RHEUMATIC FEVER 


By ALLAN D. Watts, M.D.° 


FORMERLY ASSISTANT DIRECTOR, 


(From the 


AN impressive body of evidence has 
accumulated indicating that the cause 
of rheumatic fever is the group A beta 
hemolytic streptococcus. There is also 
reason to believe that the disease is 
produced by a tissue sensitivity reaction 
involving a bacterial fraction or pro- 
duct rather than by actual bacterial in- 
vasion of the affected sites. On this 
next step in clarifying the 
pathogenesis of rheumatic fever is to 
determine which is the responsible 
streptococcal fraction or product. 

In an investigation'® of this problem, 
attention has been focused on one of 
the two hemolysins produced by the 
group A hemolytic — stre ptococcus, 
namely stre ptolysin S*, not to be con- 
fused with the more familiar stre ptoly- 
sin O. The serum of any individual, sick 
or well, contains a substance which in- 
hibits the hemolytic activity of strepto- 
lvsin S. This is a physico-chemical 
rather than an antibody inhibition. The 
strength of the serum inhibitor of strep- 
tolysin S varies rather widely between 
different normal individuals. Its activ- 
ity is dependent in part on serum phos- 
pholipid’, which also varies widely 

mong normal individuals. 

One of the ingredients of 
phospholipid is choline, a substance 
which the human body can neither 
synthesize nor store in significant 
‘mounts®*. It has, therefore, some- 
times been classed with the vitamins. 
(he human choline requirement has 
iot been measured, but is probably 
iigher in childhood because of the de- 
nands of growing tissues of which it is 


basis, the 


serum 
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u constituent. By far the richest dietary 
source of choline is the egg, which pro- 


ss? 


vides about half the quantity of this 
substance in the ordinary diet’. 

For these reasons and since rheu- 
matic fever is essentially a disease of 
childhood, a comparison of the child- 
hood egg intake of subjects with rheu- 
matic heart disease with that of nor- 
mal individuals was undertaken. 


Method. Dictary information was obtained 
verbally. Realizing that answers may be in- 
fluenced, consciously or unconsciously, by the 
manner of questioning, an effort was made 
to keep the wording and the inflections the 
same for control subjects as for patients. 

The following standard questions were 
asked: Do you like eggs? Do you average 
about one a day? Did you get plenty of 
them in childhood, as nearly as you can 
remember? Answers to the first question were 
slight or no. Only an active 
In about one-sixth 


classified 
dislike was listed as no. 
of those with an active dislike, eggs cause 
vomiting. For the other two questions, 4 
eggs or less per week were arbitrarily taken 
as few and above this number as ample. If 
the answer tothe last question was hesité . 
or at variance ‘with present liking for eggs, 
was amplified by asking: Did you like ee 
as a child? and Was your family in a position 
to provide them? This sometimes brought 
the response that times were hard and few 
eggs were available. The answer “probably 
few” was tabulated as few and “probably 
ample * as ample. A few persons had no 
opinion and were classified as ample. 

Patients with a well-established clinical 
diagnosis- of rheumatic heart disease were 
interviewed in the cardiac clinics of the Penn- 
sylvania Hospital and the Children’s Hospital 
of Philadelphia through the courtesy of Drs. 
Joseph B. Vander Veer and Rachel Ash re- 
spectively. All but 15 of these patients were 
adults or adolescents. In the case of children, 
when the mother was the informant the 
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answers seemed less reliable because of her 
suspicion that the quality of her maternal 
care was being impugned. Normal subjects 
of similar status for controls were 
found chiefly among ward patients without 
rheumatic heart disease, hospital personnel, 
\rmy selectees and prenatal clinic patients. 


Results. The results are presented in 
Table 1. It is noteworthy that 40.6% 
of all the cardiac subjects ‘believe they 
ate few eggs in childhood, against 16.3% 
of the normal controls, and that 10.2% 
of the cardiacs expressed an active dis- 
like eggs at present as compared 
with 4.6% of the normals. The more 
frequent dislike of eggs on the part of 
the female was an unexpected observa- 
tion. Perhaps this is related to the 
slightly higher incidence of rheumatic 
heart which has often been 
noted in this sex. 

\s a rough index of the severity of 
heart disease, the adult cardiac patients 
were classified on the basis of their 
need for digitalis. Of the 62 who were 
taking digitalis, 49% ate few eggs in 
childhood, while of those not on this 
drug the percentage was 34. Thus a 
deficient egg intake in childhood may 
he correlated with the severity as well 
us the rheumatic heart 


economic 


disease 


incidence of 
clisease. 

\ similar trend was noted when the 
patients were classified on the basis of 
number of recurrences of acute rheu- 
matic fever. Of the 33 who gave a 
history of 3 or more acute episodes, 51% 
ate few childhood, as com- 
pared with 38% of the others. 

Only 6% of those who were ques- 
tioned in this regard said their like 
or dislike of eggs had changed since 
childhood. Of these, one-quarter like 
eggs now but did not as children. The 
remainder, in whom the reverse was 
true, were mostly colored women. 

Comment. Previous observers have 
incriminated a lack of eggs in rheu- 
matic fever in a less specific fashion. 
Coburn and Moore* found that only 


mTCTSR , 
eggs m 
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one of 14 rheumatic children belong- 
ing to wealthy families ate a normal 
diet, while 3 were “feeding problems” 
and the remainder did not eat eggs. 
They also observed that eggs were 
one of the foods usually omitted, either 
because of the cost or the patient's dis- 
like, by 25 children of a low economic 
stratum who had recurrent attacks of 
rheumatic fever. For these reasons and 
because eggs are rich in many essen- 
tial factors, Coburn and Moore supple- 
mented the diet of rheumatic children 
in a convalescent home with extra 
eggs. While this supplement was con- 
tinued there were no recurrences of 
acute rheumatic fever although fresh 
hemolytic — streptococcal _ respiratory 
tract infections were numerous. How- 
ever, the results were not thought sig- 
nificant because rheumatic fever was 
not severe in the locality during that 
period. 

A deficiency in dietary eggs is evi- 
de - not a ‘complete explanation of 
rheumatic fever susceptibility. The se- 
verity of stre ptococcal infection is prob- 
ably a major factor in the incidence of 
the disease. Another factor, discussed 
elsewhere!’, may be the innate level of 
serum phospholipid. Still another ma- 
jor influence in rheumatic fever sus- 
ceptibility may be concerned with in- 
dividual differences in choline require- 
ment, which is presumably governed 
not only by the serum level of phospho- 
lipid but also by the rate of phospho- 
lipid turnover, perhi aps chiefly by the 
latter. Engel! has described 2 strains 
of rats with a marked hereditary dif- 
ference in choline requirement, one 
strain requiring twice as much as the 
other. This observation has been con- 
firmed by Copeland®. 1 If similar differ- 
ences exist in humans, an egg intake 
sufficient to maintain an average nor- 
mal serum phospholipid level in a per- 
son with a low choline requirement 
might not be adequate for another per- 
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son with a high requirement. 

It is possible that the amount of eggs 
eaten is merely a measure of the total 
protein in the diet. However, there ap- 
pears to be no way of determining the 
extent to which this is true of the past 
dietaries of a large group of people. 
Other observers?" have presented evi- 
dence pointing to a general protein de- 
in the diet of rheumatic chil- 
dren. Perhaps the true significance of 


hiciency 


the evidence regarding protein is as 
an indication of the choline content of 
the diet. 
Summary. 
the richest source of the dietary choline 
the 
phospholipid, which in turn is an ac- 
tive component of the natural serum in- 
hibitor of the streptococcal hemolysin 


Because eggs are by far 


recessaryv for svnthesis of serum 
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known as streptolysin S, dietary his- 
tories with regard to eggs were taken 
from 184 patients with rheumatic heart 
disease and 1380 normal persons. Ot 
the cardiac subjects, 10.2% actively dis- 
liked eggs and 40.6% believed they ate 
few eggs in childhood either from dis- 
like or inaccessibility, against corre- 
sponding percentages of 4.6 and 16.3 for 
\ history of few 
19% 
of the patients with cardiac damage 


the control 
eggs in childhood was given by 


group. 


severe enough to require digitalis and 


( 


Lv 51% of those who had had three or 
more acute episodes of rheumatic fever. 
It is suggested that individual differ- 
cnces not only in choline intake but 
also in choline requirement may play 
# part in determining susceptibility to 
theumatic fever. 
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Ir is now widely accepted that rheu- 
matic fever is of streptococcal origin. 
Evidence that acute rheumatic fever, 
which is essentially a disease of child- 
shortly after —infec- 
group A beta hemolytic 
streptococcus has been summarized 
by Swift*’. The rheumatic character of 
the cardiac lesions of experimental hy- 
persensitivity'® suggests that rheumatic 
carditis is due to a reaction between a 
bacterial component and its corre- 
sponding antibody rather than actual 
bacterial invasion of the heart. How- 
ever, only a small proportion of hemo- 
lytic stre ptococcal infections is followed 
by rheumatic fever. It seems likely 
therefore that the agent which is _re- 
sponsible for rheumatic carditis will 
prove to be a fraction or product of 
the group A beta hemolytic streptococ- 
cus against which most people have a 
natural resistance, this resistance being 
defective in a small proportion of the 
population, particularly in childhood. 

In a study of this problem our at- 
te ntion has been centere a on streptoly- 


hood, occurs 


tion by the 


deni by + molytic stre ptococci of 
group A, the other being the more fa- 
miliar streptolysin O. A substance 
which is capable of inhibiting the he- 
molytic action of streptolysin S is nor- 
mally present in human serum‘, This 
inhibition is a physicochemical action 


rather than an antibody effect’. Among 


Pu.D. 


PENNSYLVANIA HOSPITAL 


Pennsylvania ) 


normal persons the differences in the 
ability of serum to inhibit streptolysin 
S may exceed two-fold. The composi- 
tion of this serum inhibitor is not com- 
pletely known, but phospholipid is an 
active ingredient'>. There is evi- 
dence!*° that a very weak serum in- 
hibitor of streptolysin S is apt to be 
accompanied by a low serum phos- 
pholipid, whereas a low serum phos- 
pholipid is less constantly accompanied 
by a weak inhibitor. This suggests that 
a low serum phospholipid is usually a 
prerequisite to a very weak serum 
inhibitor of streptolysin S$, although it 
is not the only factor involved. 

The serum ‘phospholipid determina- 
tions reported herein were uncertaken 
in the course of exploring the possibil- 
ity that streptolysin S produces rheu- 
matic fever when its serum inhibitor is 
very weak due to insufficient serum 
phospholipid. In this connection it is 
noteworthy that the average normal se- 
rum phospholipid is lower in children 
than in adults. 


Plan of Study. Determinations made dur- 
ing the acute phase of rheumatic fever would 
lack significance since fever from a_ variety 
of causes depresses serum phospholipid'. We 
have therefore taken advantage of the ob- 
servation of Peters and Man!* that, barring 
the effect of fever, serum phospholipid is an 
individualized metabolic constant in the sense 
that each person’s value tends to remain in 
the lower, middle or upper zone of the wide 
normal range. Consequently, if serum phos- 


°Present address: Episcopal Hospital, Philadelphia 25, Pa. 
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pholipid is found to be low in an afebrile 
subject with inactive rheumatic heart disease, 
it was presumably also low in that subject 
just prior to the streptococcal infection which 
caused his rheumatic fever originally. 

One of the constituents of phospholipid is 
choline, a substance which for practical pur- 
poses the human body can neither synthesize 
nor store. The production of serum phos- 
pholipid is thus dependent on a supply of 
choline in the diet. The amount which is 
needed is not known but the requirement is 
presumably greater in childhood because of 
the demands of growing tissues for structural 
phospholipid 
adult with 
an unduly 


It is therefore possible that an 
a high serum phospholipid had 
low level as a 
inadequate dietary choline. 


child because of 

For rea- 
sons, our subjects were questioned regarding 
their childhood intake of 
by fal the richest 
diet. It 
t history of 


these 


which are 
choline in the 
that whereas 
childhood 


control 


eggs, 
source ot 
found?4 
eating few 
16.3% of 
percentage 10.6 in patients 
heart disease, rising to 49 
when the cardiac damage was severe enough 
to require digitalis and to 51 in those with 
a history of 2 or more recurrences of acute 
rheumatic fever. The individual responses to 
this questioning are utilized in the present 
report. 

Materials and Methods. 
with 


ordinary was 


eggs in 
Was Ylven by 
this 


rheumatic 


normal sub- 
je cts 


with 


was 


Subjects. Patients 
heart 
cardiac clinics of the 
Hospital and the Children’s 
Hospital of Philadelphia. Patients were ex- 
cluded from the study if any of the follow- 
ing conditions were present: fever above 100 
F. from any 


rheumatic disease 


interviewed in the 


inactive were 


Pennsylvania 


cause within the preceding 
month, pregnancy or cardiac failure. 

Sera from normal adults were provided by 
Wassermann specimens from blood donors. 
These subjects were not interviewed aside 
from routine questioning by blood bank per- 
sonnel regarding heart disease or recent ill- 
ness. Control blood samples from children 
under 13 were secured in the outpatient de- 
partment of the Children’s Hospital of Phila- 
delphia from subjects who were having tuber- 
culin tests or were awaiting tonsillectomy. 
These were essentially normal children who 
were afebrile at the time blood was drawn. 
Sera from a class of high school students, 
mostly 17 years of age, were available as part 
of Wassermann samples incidental to a course 
ot venereal disease 
the 17-year-old 
roups of 10, 


instruction. 
subjects 


Those from 
were pooled in 


Oo 
o 
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Sera. Since postprandial lipemia was found 
to have no consistent effect on serum phos 
pholipid, blood was taken without regard to 
the time of the meal. Sera with 
a faint trace of hemolysis were 
After the addition of ‘Merthiolate’ 
(sodium ethyl-mercuri-thiosalicylate, Lilly) to 
a final concentration of 1:10,000, the serum 
was stored at 4° C. and tested before it was 
6 weeks old. Within this interval significant 
changes were not found in lipid phosphorus. 
Thereafter this value usually declined slowly. 

Lipid phosphorus. The method 
that of Youngburg and Youngburg as de- 
scribed by Hawk, Oser and Summerson®, In 
the early part of the program analyses were 
made in duplicate. 
of the 
minations on 


previous 
than 
discarded. 


more 


used was 


After statistical analysis 
between os, nage 


sera 


differences deter- 
115 showed a_ standard 
error of only + 0.247 mg. per 100 cc., the 
majority of subsequent analyses were single 
determinations. Inasmuch as phosphorus com 
prises approximately 1% of the serum phos 
pholipid molecule, serum lipid phosphorus 
values may be translated to phospholipid by 
multiplying by 25. 
Egg histories. The 
were obtained 
where?4. 


these 


been described else 


eans by whic hy 


have 


Results. The wide range of normal 
serum lipid phosphorus and the influ- 
ence of age are illustrated in Fig. 1. 
No effect of sex or race was evident. 
The average for age 3 to 12 is 8.2 mg. 
per 100 cc. and for age 20 to 39 is 9.7, 
as indicated by the horizontal bars. It 
appears that the rise from the juvenile 
to the adult level occurs after the age 
ot 17. The significance of the curve of 
age at onset of rheumatic heart disease 
included in Fig. 1 will be discussed 
below. 

In Fig. 2 is shown the distribution of 
the serum lipid phosphorus of 178 pa- 
tients with inactive rheumatic heart 
disease as compared with the average 
tor normal individuals of the corre- 
sponding age groups, represented by 
the horizontal bars carried over from 
the preceding figure. For the sake of nu- 
merical comparisons, the line of the 
normal childhood average was arbitrar- 
ily extended horizontally beyond the 











WALLIS, VIERGIVER: SERUM 
limit shown in the figure to age 19 and 
then angulated sharply upward, and 
the line of the normal adult average 
was likewise extended horizontally to 
the right, although in actuality it prob- 
ably climbs slowly. On this ‘basis, se- 
rum lipid phosphorus is below the 
normal average in approximate ly two- 
thirds of all the cardiac subjects. It is 
apparent that with advancing age there 
is a gradual increase in the percentage 
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lower in childhood and early adult life 
than it is in later years. 

The patients in Fig. 2 who believe 
they ate few eggs in childhood are 
specially designated. Under the age of 
35, 82% of the cardiac subjects are be- 
low average either in lipid phosphorus 
or childhood intake of eggs, or both. 
After age 35, this becomes 75%. For 
the entire group, it is 80%. The cor- 
responding expected figure for normal 
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Comparison of age incidence of onset of rheumatic heart disease with serum lipid 
phosphorus of 106 normal subjects plus 4 pools of 10 normal subjects at age 17. 
horizontal bar represents the average of the li 
vertically shac 


Each 


- phosphorus values of all the individuals 


ed area, drawn from the data of Cohn and 


Lingg?, indicates the incidence of rheumatic heart disease in relation to age. 


of readings above the normal average. 
‘his trend becomes well established 
during the fourth decade. Under the 
re of 35, 71% of the cardiac subjects 
e below the normal average, whereas 
ter 35 they are about evenly divided 
ove and below. Perhaps this is partly 
hocause patients with less severe car- 
© ic damage live longer and partly be- 
couse of an as yet unknown metabolic 
p-culiarity whereby serum lipid phos- 
pl orus in the rheumatic fever- -suscep- 
tile individual is disproportionately 


subjects would be 58%, calculated by 
assuming that 50% would be below av- 
erage in lipid phosphorus and that of 
these, 16.3%°* would have eaten few 
eggs in childhood. 

There were 51 patients who had more 
than one known attack of acute rheu- 

matic fever, presumably an indication 
of a high degree of susceptibility. In 
46 or approximately 90% of these sub- 
jects either the serum lipid phosphorus 
or the childhood intake of eggs was 
below average. 
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There were 58 patients with cardiac 
damage severe enough to require digi- 
talis. In 82% of these either the serum 
lipid phosphorus or the childhood in- 
take of eggs was below average: For 
the 27 patients under age 35 receiving 
digitalis this percentage was 96. 

In Fig. 2 there are 25 patients with 
serum lipid phosphorus above 10 mg. 
per 100 cc. and no history of eating 
few eggs in childhood. These subjects 
receive particular attention in the table. 
More than half of them are over 35 


SERUM PHOSPHOLIPID AND RHEUMATIC 


FEVER 


factor in 3 of these, having Yay cer- 
tainly present in patient M. A., prob- 
ably in F. S. and possibly i in C. M. 
Acute rheumatic fever in childhood was 
questionable in F. S. and definite in 
the other two. Rheumatoid arthritis is 
known to be accompanied by an un- 
duly high incidence of heart disease of 
the rheumatic type and the suggestion 
has been made** that it may produce 
the same kind damage as 
classical rheumatic fever although dif- 
ferent antigens are probably involved. 


cardiac 
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Fig. 2.—Serum lipid phosphorus of 178 patients with inactivi 


relation to the average 


values of normal individuals of the 


rheumatic’ heart disease 


same age groups. The horizont 


bars representing normal averages are carried over from Fig. 1. 


In 5, the onset of rheu- 
matic fever occurred during the worst 
depression years of 1932 and 1933, 
when a shortage of dietary 
apt to occur for economic reasons. Sev- 
eral of the others had no opinion re- 
garding eggs in childhood and in sev- 
eral the heart disease slight in 
degree. This leaves a few with moder- 
ate or severe cardiac damage as excep- 
tions for which no explanation is ap- 
parent. Rheumatoid arthritis enters 
the picture as a possible contributing 


years of age. 


eggs was 


Was 


arthritis v have ag 
heart disease in these 3 
intimation of 
other p 


Rheumatoid may 
gravated the 
subjects. There 
rheumatoid arthritis in any 
tient of the series. 
An increased susceptibility to rhe 
matic fever has often been noted in t! 
siblings of patients with rheumati¢ 
heart The subjects report d 
herein had a total of 587 siblings amo:g 
whom there said to be 29 wth 
rheumatic an incidei ve 
ot 49 per thousand compared with in 


was no 


disease. 


were 
heart disease, 











i 


ra 
rt 


VW 
el 


h 


WALLIS, VIERGIVER: 


expected incidence in the general pop- 
tilation of less than 8 per thousand**, 
The 29 rheumatic siblings belonged to 
26 members of the series. The dietary 
and chemical data of these 26 patients 
did not show significant deviations 
from those of the rest of the group nor 
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Discussion. Average normal serum 
lipid phosphorus values of 9.3', 9.2" 
and 9.0° mg. per 100 cc. have been re- 
corded for adults and 7.67!, 7.0'* and 
G6.9'" for children. Most of these were 
relatively small series of cases. Only 
one group!” contained more than 100 





TABLE L.— INDIVIDUAL DATA ON 25 CARDIAC PATIENTS WITH SERUM LIPID 
PHOSPHORUS ABOVE 10 MG. PER 100 CC. AND NO HISTORY OF FEW EGGS IN 
CHILDHOOD 


Onset 
Patient LP . tye Ser Col Age Ve ar Class ” Re marks 
mg yr. yr. 
i! 13.6 53 M Cc ? ? HIC | Severe chronic arthritis both wrists 
I. 13.0 52 Ir \ 23 1924 IIB Acute rheumatic fever at 10 days 
‘ postpartum 

1’. ¢ 13.0 52 I \\ 28 1927 HC 

Ai% 12.8 20 M \ ? 4 IB Likes eggs slightly: probably ample 
as child 

Kod 12 4 oe) I \W So 1935 ite Asthma 

\. ¢ 12.4 28 I W 5 1933 1A 

s.D 12.2 33 M \ s 1926 LA 

VLG 12.0 29 M W 11 1932 HA Family felt) depression but thinks 
eyys were ample 

L.F 11.7 38 M W 6 1919 IIB 

C.M. 11.6 $8 I W s 1911 IIB Questionable rheumatoid arthritis 5 
months in 1942 

i. '3 11.6 56 FE C 2 2 te Heart disease found at 55: 7 eggs as 
child 

E. P 11.4 34 M W 12 1929 IA Dislikes eggs but thinks he had ample 
as child 

M.A 11.3 4 KF W 9 1916 THC Residua’ of rheumatoid — arthritis 
which began in 1937 

N.S 1.3 25 M W 7 1933 IIB = No opinion about eggs as child 

1. 19 34 I W 10 1927 IIB 

MLR 10.8 50 I W ? ? IC Heart disease found at 43 

VB 10.8 38 M W 8 1921 HIC = Diphtheria preceded acute rheumatic 
fever 

M.B 10.6 4) F W ? IB Eggs probably ample as child 

M. ¢ 10.6 37 Ik W ? ? IIB Unreliable informant: ? eggs as child 

kM 10.5 24 M W 5 1982 1B 

LG 10.4 30 k W 12 19338 IA 

H 10.4 37 F Cc 20 1934 IC Acute rheumatic fever at 3 months 

postpartum 

I>. A. 10.3 30 F W 7 1928 IIB 

J.D 10.1 36 M W 12? 1927? IC  Noopinion about eggs as child: times 
were hard 

M.F 10.1 23 F W 9 1937 IB 


American Heart Association classification of severity of heart disease. 
Unless otherwise stated, all these subjects like eggs. 


s there a relation between size of 
ti nily and number of children affected. 
‘|e familial factor in rheumatic fever 
ui y be such a complex mixture of in- 
fi neces, including metabolic, dietary 
uli | epidemiologic, that no single fac- 
to: by itself will be outstanding. 


subjects and in only one* was the meth- 
od for measurement of lipid phosphor- 
us the same as that used herein. Small 
size of samples and difference in meth- 
od can account for the discrepancy be- 
tween our averages and those pre- 
viously reported. The physiologic basis 
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for the lower phospholipid level in 
childhood is unknown. 

The data of Cohn and Lingg® on 
the age of onset of rheumatic § heart 
disease included in Figure 1 were de- 
rived from a study of 3129 cases. In 
that series an “onset” after the age of 
25 was determined in most instances by 
the discovery of valvular disease. +It is 
probable that the majority in this cate- 
gory had an unrecognized episode of 
acute rheumatic 
The curve of 


tever in childhood. 
the onset of rheumatic 
heart disease up to the age of 15 is 
not matched by changes in serum lipid 
phosphorus during these years but it 
does run parallel with susceptibility to 
hemolytic streptococcal 
the incidence of scarlet 
fever. Nearly 90% of all cases of scarlet 
lever occur between the ages of 1 and 
15'*, with a peak incidence between 6 
and 9, as compared with a peak inci- 
dence of measles between 3 and 52", 
The reasons for these age differences 
are obscure. Low serum phospholipid 
may render children eligible for rheu- 
matic fever but the age distribution 
of this within the childhood 
years appears to be governed by the 
incidence of streptococcal infection. 
initial attacks of acute rheumatic fever 
are rare after childhood except under 
unusual epidemiologic conditions, as 
illustrated by Quinn’s'® series of service 
men who acquired acute rheumatic 
fever during the last war because they 
happened to be exposed to streptococ- 
cal strains whose virulence had been 
enhanced by barracks epidemics. Even 
under these circumstances an age factor 
was operating, as shown by the fact 
that most of those who acquired rheu- 
matic fever were between the ages of 
17 and 19. 

Previous reports®*! of serum phos- 
pholipid in rheumatic fever showed no 
particular trend but they did not take 
into account the effect of fever. This 


infection as 
measured by 


disease 
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factor has a double importance since it 
may cause not, only an early depression’ 
but also a late elevation of serum lipids. 
In lobar pneumonia, Steiner and Turn- 
er'® found that serum cholesterol, which 
usually parallels serum phospholipid, 
was lowest on the second day to sixth 
dav of the disease, rising with the end 
of fever to levels above normal where 
it Huctuated rather widely for 3 to 15 
weeks before returning to the individ- 
ual’s normal level. The average maxi- 
mum postfebrile elevation of serum 
cholesterol above normal was 82 mg. 
per 100 cc. During convalescence from 
a variety of febrile 
Nishishita'! found a rise in serum phos 
pholipid, although this was not as con 
stant or as marked as the simultaneous 


acute cliseases, 


increase in cholesterol. 

In order to avoid the depressant ct- 
fect of fever on serum lipids we have 
used only ambulatory cardiac paticnts, 
excluding any in whom there was a 
suspicion of activity of the rheumatic 
It seems unlikely that the 
lipid phosphorus of these subjects was 
diminished as a result of fever, par 
ticularly found that 
mouth ; temperature must reach the 
neighborhood of 101° F. before serum 
phospholipid is noticeably lowered. In 
the other direction, 
sought against postfebrile elevation ot 
phospholipid by eliminating subjects 
who gave a history of intercurrent tevel 
above 100° F. during the preceding 
month. Strictly speaking, these effect 
are probably not the result of fever 
itself but rather of other changes whic! 
accompany fever and convalescen¢ 
therefrom. 

The fact that there are many peop! 
who have a low serum phospholipid ( 
who ate few eggs in childhood a1 
have nevertheless escaped rheumat 
fever shows that other factors must | 
involved. One influence affecting t 
incidence of rheumatic fever is u 


pre CeSS. 


since we have 


protection was 
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doubtedly the severity of streptococcal 
infection. Another may be the result 
of individual differences in choline re- 
quirement, as suggested elsewhere**. 
It is worthy of emphasis that the 
amount. of phospholipid in a child's 
serum depends not only on the serum 
phospholipid level with which he is 
endowed but also on his innate choline 
requirement. These two factors do not 
necessarily vary directly with each oth- 
er since the choline requirement may 
be governed more by the rate of phos- 
pholipid turnover than by the serum 
level. Thus a child might have a low 
serum phospholipid either because his 
level was naturally low, regardless. of 
choline intake, or because he had a 
high choline requirement which was 
not fulfilled. One would expect sup- 
plementary dietary choline to protect 
against rheumatic fever only in’ sub- 
jects with a high choline requirement. 
However, this must remain theoretical 
until individual differences in the hu- 
man choline requirement are demon- 
strated, similar to those which have 
been described® in the rat. 

Still other factors affecting the inci- 
dence of rheumatic fever may become 
‘pparent as more is learned about the 
structure and mode of action of the 
erum inhibitor of streptolysin S, of 

vhich only the broad outlines are dis- 
ernible at present. The details of its 
haracter seem to vary among species 
nd sometimes even among individuals 

t the same species®. In fact, there is 
shesithnn more than one component 
| serum with the power of inhibiting 

treptolysin S, since S-inhibitor, which 

partly prote in in nature, is found in 
ferent protein fractions of serum*!, 
he complexity of the situation — is 
rther indicated by the fact that such 
ictions have collectively an inhibi- 
tery capacity exceeding that of the 
© iginal serum, suggesting that some of 
tc fractions capable of combining with 


streptolysin S were linked with each 
other in the intact whole serum>. How- 
ever, the basic principle seems well 
established that inhibition of strepto- 
lvsin S by serum is accomplished 
chiefly by a lipoprotein complex in 
which phospholipid has a role of pri- 
mary import ince. 

Summary. In addition to the fa- 
miliar stre ptolysin O, beta hemolytic 
streptococci of group A produce an- 
other less well known hemolysin, strep- 
tolysin S, whose hemolytic effect is 
counteracted by a non-antibody inhib- 
itor present to a varying degree in all 
sera. As a stre ptococcal product against 
which humans display different de- 
grees of innate resistance, streptolysin 
S falls under suspicion of being the 
cause of rheumatic fever. 

The effectiveness of the serum in- 
hibitor of streptolysin S depends in 
part on phospholipid, which varies 
widely among different individuals but 
normally maintains a fairly constant 
level, whether high or low, in any given 
individual. Furthermore, the average 
normal serum phospholipid is lower in 
childhood, the usual time of onset of 
rheumatic fever. 

We have therefore looked for a re- 
lationship between serum phospholipid 
and susceptibility to rheumatic fever, 
avoiding the acute phase of the dis- 
ease because fever from any cause is 
accompanied by a decrease in serum 
phospholipid. In a majority of 178 
pi atients with inactive rheumatic heart 
disease, particularly those under the 
age of 35, serum phospholipid was 
found to be below the normal average 
for the age. 

Since the synthesis of phospholipid 
is dependent on a dietary supply of 
choline, of which eggs are the richest 
source, dietary histories were taken 
from these patients, as reported else- 
where. In 80% either the serum phos- 
pholipid or the childhood dietary sup- 
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or both, was below aver- 
uge. This percentage was still higher in 
the patients with multiple attacks 
acute rheumatic fever or cardiac dam- 
age severe enough to require digitalis, 
reaching 96 in patients who were on 
digitalis before the age of 35. 


ply of eggs, 


tions. Patients were made available in the 
Our dealings with these patients were 
Bongiovanni at the respective hospitals. 
through the courtesy of Dr. Ruth H. 
lipid phosphorus determinations. Mrs. 
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consistent 
rheumatic 


These observations are 
with the that 
fever is produced when a hemolytic 


pc »ssibility 


streptococcal infection enge nders more 
streptolysin S than the naturi il serum 
inhibitor, as a reflection of serum phos- 
pholipid, is able to ne ~utralize. 
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THE present report describes the re- 
sults of the initial acute trial of 1,4- 
bis ( 1,4-benzodioxan-2-ylmethy] ) pipera- 
zine (MecN-181, Dibozane*), a new 
adrenergic blocking agent, in the treat- 
ment of essential hypertension. The 
study was prompted by laboratory 
inve stigations indicating that the com- 
pound is one of the most potent and 
selectively acting drugs of this class, is 
absorbed in significant amounts from 
the gastrointestinal tract, and is of rela- 
tively low toxicity (see below). 

The value of surgical sympathectomy 
in the treatment ‘of certain types of 
‘ypertensive cardiovascular disease has 
een adequately demonstrated. Fol- 
owing the various procedures that 

ave been employed, there is a statis- 

cally significant increase in the period 
survival’; furthermore, a high per- 

‘ntage of patients shows a sustained 

ll! in blood pressure, improvement in 


° Trade-mark 


Philadelphia, Pennsylvania. ) 


symptoms and regression of the patho- 
logical changes characteristic of the 
disease complex (see * for references ). 
The introduction of a potent, long- 
acting adrenergic blocking agent, 
Dibenamine’, prompte “d inquiries into 
the possibility of accomplishing the 
same results by pharmacological 
means. Dibenamine is too irritating, 
even in highly diluted solutions, to be 
given other than by the intravenous 
route, and conseque ntly, its use in the 
long-term treatment of hypertension 
has not been practical. A more re- 
cently introduced analogue, SKF 688A 
or Dibe nzyline’*, is sufficiently more 
potent to be effective when given 
orally in small doses. It has been re- 
ported to lower blood pressure in high®, 
low* and moderate'*:'? percentages of 
patients with essential hypertension. 
MecN-181_ (1,4-bis( 1,4-benzodioxan- 
2-ylmethyl) piperazine or Dibozane), a 


(179) 
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recently synthesized compound closely 
related to piperoxan (Benodaine or 
933F ), has been found in laboratory 
investigations to be a_ highly potent 
adrenergic blocking agent!®. In_ its 
actions in dogs, it differs from piper- 
oxan chiefly in the relatively low ratio 
of the dose necessarv to prevent the 
hypertensive effect of occlusion of the 
common carotid arteries or the re- 
sponse of the nictitating membrane to 
stimulation of the cervical sympathetic 
trunk (“sympatholysis”) and the dose 
re quire «d to block the actions of injected 
epinephrine (“adrenolysis”). An_ in- 
travenous inieciian of 0.3 mg. per kg. 

body weight or the intraduodenal 
instillation of 0.7 mg. per kg. of body 
weight in achloralose-anesthetized dogs 
was reported to reduce the mean ar- 
terial blood pressure by more than 25% 
and the hypertensive response to caro- 
tid occlusion by more than 50%; these 
effects persisted over 1's hours after the 
intraduodenal dose. Actions other than 
those attributable to adrenergic block- 
ade appeared to be minimal. Chronic 
administration of the compound to rats 
and dogs over a period of 6 months 
indicates that its order of toxicity is 
low?!!, 

The object of the present study was 
to provide the necessary information 
concerning the potency, side effects 
and oral absorption of McN-181 in hy- 
S- patients to serve as a basis 
for long-term investigations of its ther- 
apeutic efficacy. Intravenous infusions 
of McN-181 were administered twice 
on separate days to each of 5 hyper- 
tensive patie nts and 4 times to one 
patient. Oral administration was tested 
6 times in 5 patients. 


Methods and Material. Studies were con-. 


ducted on patients with benign, established, 
essential hypertension. The single e = eption 
to this classification was patient J. who 
had undergone right ne phre ool By pit a 
diagnosis of chronic pyelone phritis, 7 wecks 


prior to the first administration of McN-18] 
Routine Sodium Amytal and piperoxan (or, 
in one case, Regitine) tests were conducted 
on all patientst°. Piperoxan produced a rise 
in systolic pressure in all patients, although 
in 2 the change was not significant (<10 mm. 
Hg) in 4, the diastolic pressure rose and 
in 3 it fell slightly (10 to 12 mm. Hg). 
Following Sodium Amytal, both systolic and 
diastolic pressure were reduced in 5 of 8 
patients; in the remaining 3, only the systolic 
pressure fell significantly 

Patients who had been on medical regi 
mens ( chi fly hexamethonium ) were taken 
off the drugs at least 5 days prior to 
the administration of McN-I181. 

Frequent auscultatory blood pressure re ad 
ings, pulse rates and electroc sodinan uns em 
ploving standard limb lead 1 were taken 
ea the control period while the patient 
remained recumbent in a quiet room When 
readings app ared to be basal. a needle was 
introduced into the antecubital vein and in 
fusion of the drug was started. Dilutions 
containing 1.0 mg. of McN-181 per ce. in 
5% glucose were prepared immediately before 
infusion from a stock solution containing 1% 
MecN-181 and 7% lactic acid. During the in 
fusion, the above observations were repeated 
at one-minute intervals, and the symptoms 
and signs were recorded After the infusion 
was completed, the patient remained recum 
bent until the blood pressure had returned 
approximately to the control level. Readings 
were then t: me n with the patient in the sitting 
position, and, when feasible, while standing 
Observations were continued until all appar 
ent effects of the drug h id disapp ared 

\ similar procedure was followed when th« 
drug was administered orally. In the first 
oral trial, in which 3 patients participated 
each patient was given a tablet containing 
50.0 mg. MecN-181. At the end of an hour 
during which time no effects were noted, the 
dose was doubled: suc essively doubled dose 
were given at intervals of one to one and 
one-half hours until hypotensive or untoward 
effects were obtained. Eight patients took 
part in the second oral trial. They wer 
divided into 2 equal groups, one of whicl 
received the drug and the other placely 
tablets of identical appearance at the sam 
time intervals. The identities of the tablet 
were unknown to the observers. The dos« 
and the time intervals at which they wer 
given are described under results. 


Results. A. INTRAVENOUS ADMINISTR4 
rion. Effects on Blood Pressure and 
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EFFECT OF 


Heart Rate. The results of the intra- 
venous administration of McN-ISL are 
summarized in Table 1. The figures in 
the columns headed “Average Reduction 
of Blood Pressure” represent approxi- 
mations of the average values in the 

after infusions 
ranges were dis- 


periods during and 


when the pressure 


SINGLE INTRAVENOUS AND ORAL DOSES OF 


MCN-IS1 IS] 


times, between 20/10 and 30/20 twice, 
and less than 20/10, 6 times. 

In 4 patients (N. M., J. La., i A. 
and C. M.), the infusion of a given 
total dose at a relatively slow rate pro- 
duced a more marked fall in systolic 
and diastolic pressure during or after 
the infusion period than did the more 


rABLI RESPONSES OF HYPERTENSIVE PATIENTS TO INTRAVENOUS INFUSIONS OF MeN-IS1 
frerage Reduction of Bloc 
Pressure (mm. Hq 
Period of Control 
D i ni BP During Post- 
\ Pa ) wut Minimum Inf Inf. Duratior Side E flee ts 
N.M “) aS Ps 186 th) 1) 60 min Drowsiness; minimal ortho- 
Pd 114 25 aa sad stati hypotension 
sO) iv Ps 164 10 Drowsiness; minimal orthe 
Pd 110 1 statve hypotension 
’ P. 170 Drowsiness; minimal ortho 
Pd 10s static hypotension 
‘s Ps 170 “ 14 sO man Drowsiness; minimal orthe- 
Pd tow w mn“) . static hypotension 
Vl fs Py Too TD i OO min Drowsiness; palpitations 
Pd 110 ”) oo “ 
IZ Ps 160) 4 wOomin Palpitations; dyspnea, W.- 
Pd oO 1 14 = P -W complexes see text); 
drowsiness 
1] iS j Ps 230 0 ow w) min. Drowsiness 
Pd 110 14 24 = 
5 tt 2 Ps 220 10 10 min Drowsiness 
Pd 110 16 10 0 min 
C.A Ps 190 30 34 30 min Restlessness; drowsiness 
Pd 122 12 22 20) min 
i) iD Ps 202 12 60 min Palpitations and tachy- 
Pd 130 - cardia; rise in Ps during in- 
fusion; slight drowsiness 
C.M m4 6 26S 0 4 73 min Vomiting. Drowsiness; 
Pd 126 0 20 ™ slurred speech 
mY Ps 230 0 »”) 130 min Slurred speech, slight 
Pd 10s 10 10 aad drowsiness 
IL A) 4 Ps 174 0) Palpitations; weakness; diz 
Pd 104 iH 0 60 min zviness; drowsiness; slurred 
speech; nausea; precordial 
pain 
Wn) Ps So 30 -- -- Drowsiness 
Pd - = 


tinctly below the lower figures record- 
ed at the ends of the control periods. 
Diflerences of less than 10 mm. were 


not considered significant. 

During or after the course of 14 in- 
ravenous infusions, ranging in dose 
tron, 23 to 94 mg. and in time from 9 
to 6) minutes, reductions in blood pres- 
sure greater 


than 30/20 occurred 6 





rapid administration of the same ap- 
proximate dose. The heart rate showed 
® greater tendency to rise during the 
more rapid infusion. On one occasion 
(Inf. No. 10) tachycardia was pro- 
nounced (160 per min.), and a con- 
comitant rise in pressure to 18/6 above 
the highest figures recorded during the 
control period occurred, 
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One of the remaining 2 patients 
(M. L.) had an extremely labile blood 
pressure and heart rate; her pressure 
was reduced each time to approxi- 
mately the same degree, but during 
the rapid infusion the electrocardio- 
gram showed the onset of transient 
Wolff-Parkinson-White complexes and 
the infusion was terminated. The oth- 
er patient (J. Ly.) showed a rise in 
systolic pressure, a reduction in dias- 
tolic pressure and tachycardia during 
the rapid infusion (Inf. No. 13); when 
a lower dose was given at a slower rate. 
the increase in heart rate was less. 
but both the systolic and 
pressures rose | Inf. No. 14). 

Effects on Electrocardiogram. With 
the exception of the development. of 
Wolff-Parkinson-White 
patient M. L., electrocardiographic 
changes were not outstanding. In 4 
of the patients, the lead 1 T waves were 
inverted prior to infusion. In 2 of 
these (N. M., M. L.) they became 
diphasic, then upright, during each in- 
fusion, and reverted to the control 
appearance shortly thereafter; in the 
other 2 patients (C. M., J. Ly.) the 
inverted T waves become diphasic on 
one occasion each and remained un- 
changed during the other. In patient 
C. A., the T waves were diphasic prior 
to the slow infusion and remained un- 
changed; during rapid infusion, they 
changed from upright but reduced am- 
plitude to normal. The T waves were 
normal in patient J. La., and under- 
went no significant change during 
either infusion. Depressed ST-seg- 
ments in lead 1 of patients C. A. and 
C. M. were not modified by the drug. 

Side Effects. A side effect which was 
noted consistently was drowsiness. 
This varied from a slight feeling of 
tiredness to actual sleep. It was fre- 
quently accompanied by a sense of 
weakness, especially on sitting or stand- 
ing shortly after the infusion. Ortho- 


diastolic 


complexes in 


static hypotension was not marked 
Even when significant reduction in the 
recumbent blood occurred, 
the further fall induced by assuming 
an upright position was usually slight 
and was brief in duration. 

Other side effects which occurred 
during the 14 infusions, at the frequen- 
cies indicated, included 
heart rate >10 (8), dizziness (4), pal 
speech 3). 
dyspnea (3). nervousness or 


pressure 


increase in 


pitation (3), slurred 
appre- 


hension (3), coughing (2), a feeling 
of warmth (2), 


(1), precordial pain (1) and _ singul- 


nausea (2), vomiting 
tus (1). 

B. ORAL ADMINISTRATION. During the 
first oral trial, none of the 3 patients 
showed a significant change in blood 
pressure following a total dose of 350 


mg. of MeN-1I81l (50 plus 100 plus 
200 mg.). After an additional 400 mg 
(total dose 750 mg., over approxi 


mately 3% hours), one showed a moder 
ate reduction in diastolic, one in sys 
tolic and one in both systolic and dias- 
tolic pressures | Table 2). No significant 
reduction in pressure occurred _ ot 
sitting or standing. 

In the second trial, all patients wh 
had not received the drug previously 
were given a 50 mg. tablet or a placebi 
tublet after the control period. On 
who was receiving McN-181, exhibited 
electrocardiographic changes indicativi 
of varving degrees of auriculo-ventricu- 
lar heart block, and was_ therefor 
eliminated from the study. The r 


maining subjects showed no chang 
in blood pressure or other effects with- 


in an hour and a half of receiving 
500 mg. of the drug or the placeb 
the dose was therefore repeated. One 
patient (H. W.), who had develope 
« moderate reduction in pressure dur 
ing the first oral trial, exhibited n: sig: 
nificant change during the second an¢ 
complained only of moderate drows! 
ness (Table 2). Another (V. J.) de: 
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veloped a moderate fall which per- 
sisted for 3 hours and was accompa- 
uied by slight dizziness and palpitation 
on standing. In the third patient (L. 
|..), the hypotensive effect was ex- 
treme. Forty-two minutes after receiv- 
ing the second 500 mg. dose, he sat 
up and complained of not feeling well. 
He then fell back and developed a 
transient generalized convulsion, last- 


ing about 5 seconds; immediately 


stuporous condition but he could be 
aroused readily. The following day, 
the patient was restless, confused and 
disoriented. He was transferred to the 
psychiatric service, where the psy- 
chosis gradually cleared over a period 
of 5 days without any residual mental 
aberration. 

No significant fall in systolic or 
diastolic pressure occurred following 
administration of the placebo (Table 
2). 


RESPONSES OF HYPERTENSIVE PATIENTS TO ORAL ADMINISTRATION 


OF MeN-Isl AND PLACEBO TABLETS 


thereafter blood pressure readings 
PABLI 
Period 

Cleer Control 

l Total Dose Which BP 
\ Pat 7 Gripen Minimur 
I] 7 $ hr. 27’ Ps 17S 
Pd 1llu 
a. 5 7 Shr. 2S Ps 160 
Pd oO 
HW res |) Shr. SU Ps 164 
Pd LIS 
H.W 1.000 1 hr. Dv’ Ps 160 
Pd 110 
Vid 1.050 1 hr. 33’ Ps 200 
Pd 130 
L.1 1.000 l hr. 25 %~ 104 
Pd 114 
J. Ly Placebo 1 hr. 20 Ps 170 
20 Tablets Pd 105 
J. La Placebo lhr. 11 Ps 170 
1) Tablet Pd 100 
CoM Placebo 1 hr. 14’ Ps 236 
0 Tablt Pd 110 
I. B Placebo | hr. 3S’ Ps 190 
0 Table Pd 120 


were not obtainable. As soon as his 


legs were elevated, a pressure of 
120/60 mm. was obtained. He was 
maintained in shock position for 2 
hours; a blood sugar determination on 
a specimen drawn during this period 
gave a value of 83 mg. per 100 cc., 
and =electrocardiograms showed no 
change from the initial tracings. The 
blood pressure remained at a reduced 
leve! for more than 5 hours; during 
this time, the patient was in a semi- 


feerage Range of Fall 


{rerage 

Fall Durat Side Effects 
sleepiness, headache, palpi- 
loe-vo Oo min tation 


20 (4 min Slight drowsiness 


shortness of 


ty 6 min 
. breath, nausea 


sleepiness, 
Sleepiness 


0 1S2 min Slight dizziness and palpi- 
” tation standing 
Drowsiness; syncope on sit- 
ting up; convulsions; semi- 
stupor; mental confusion 


TT) 330 min 


1) 


Slight headache, drowsiness 
Drowsiness 
- No symptoms 


Slight headache, sleepiness; 
sweating 


Discussion. Our observations indi- 
cate that McN-IS1 is capable of re- 
ducing systolic and diastolic pressures 
ia certain hypertensive subjects when 
administered either by intravenous in- 
fusion or orally. Individual responses 
were extremely variable by both 
routes. In addition, certain side effects 
have been noted which were not ap- 
parent in animal experiments’®. Drow- 
siness, which occurred consistently 
during the intravenous infusions re- 
gardless of changes in blood pressure, 








1S4 ROSENBLATT, 


probably represents a direct de ‘pres- 
sant effect en the central nervous sys- 
tem. This, as well as most of the other 
side effects of MeN-181, have also 
been reported following the adminis- 
tration of Dibenzylene*. The patients’ 
remaining supine for several hours 
probably contributed to the develop- 
ment of drowsiness during the oral 
trials, since it was reported by 3 of 
the 4 who received the pli icebo_ tab 
lets (Table 2). 
plaints of nasal stuffiness was unex- 
pected inasmuch as this is one of the 
most common symptoms which occur 
during the administration of other 
adrenergic blocking agents’. 


The absence of com- 


Likewise, 
as has been mentioned, orthostatic hy 
potension was relatively slight in spite 
of significant reduction in recumbent 
blood pressure, with the exception of 
patient L. L. 

The increase in heart rate, which oc- 
curred frequently during infusions 
when there was no reduction in pres- 
sure, may have been due to a direct 
action of the drug on the nodal or 
myocardial tissue or to a central cardio- 
accelerator action independent of 
adrenergic blockade. The concomitant 
rise in systolic pressure, fall in diastolic 
pressure and tachycardia which occur- 
red in infusion 13 (Table 2) are sug- 
gestive of an increase in cardiac output 
along with a decrease in total periph- 
eral resistance. The predominance of 
the former effect over the vasodilata- 
tion resulting from adrenergic blockade 
during rapid infusions would explain 
the smaller hypotensive responses ob- 
tained under such circumstances. More 
direct hemodynamic studies will be 
required fully to explain these obser- 
vations. 

The doses required to effect a low- 
ering of pressure in most of the hyper- 
tensive patients seem quite high in 


view of the hypotensive potency of 


McN-181 reported for anesthetized 
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normal dogs. Since the drug has not 
heen tested in normal human subjects 
ii cannot be said whether this repre 
sents a species difference or is related 
to the pathological condition. As 
Nickerson® has illustrated graphically 
the elevated blood pressure in long 
established hypertension may be de 
pendent chiefly upon renal and extra 
factors, with — the 
sympatho-adrenal system playing a rel 
atively minor role. 


renal humoral 


If such is the case. 
the acute administration of an adren- 
ergic blocking agent could not li 
expected to effect a major reduction in 
pressure. It is of interest to note in this 
connection that patient |. Ly., who had 
a definite history of renal involvement 
exhibited a predominantly hyperten 
sive response to the drug in contrast 
with the various degrees of reduction 
in pressure 
patients. 

In considering the 


shown by the other 


possible thera- 
peutic efficacy of prolonged pharma- 
cological adrenergic blockade with a 
drug such as MecN-181 in comparison 
with surgical sympathectomy in cases 
of essential hypertension, certain dif 
ferences to be expected with the 

tvpes of procedure should be empha- 
sized. Adrenergic blocking 
while potentially capable of effecting 
extensive inte rruption of nearly all ex- 
citatory sympathetic pathways, _ pre- 
sumably do not modify the response 


to sympathetic vasodilator or cardio- 


age 
agents, 


accelerator former 
factor probably constitutes an advan- 
tage over surgical procedures, the |at- 
ter a disadvantage. The side effects 
and variations in the absorption and 


impulses. The 


patient-response to a drug furthie 
complicate attempts to 

value. Furthermore, tolerance may ‘le 
velop to either the therapeutic or the 
undesirable actions. “Pharmacological 
sympathectomy” is not an irrevers ile 
procedure, hence its employment in 


predict its 
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individual cases may be undertaken 
with much less reservation than can 
surgery. 

\ long-term trial of McN-ISIL in the 
treatment of essential hypertension ap- 
pears to be warranted in view of its 
potency as an adrenergic blocking 
agent, its absorbability by the oral 
route and its lack of gastrointestinal 
irritation. No other potent drug of this 
pharmacological class which has been 
tested clinically to date appears to 
possess the last-mentioned property. 
Factors which might modify its efficacy 
as a hypotensive agent during pro- 
longed administration would include 
the variability of its absorption, the 
possibility of the development of tol- 
erance to its therapeutic or side effects, 
and the stages or types of hyperten- 
sion of the patients selected. 

Summary. 1. McN-1S1 or Dibozane, 
an adrenergic blocking agent, was ad- 
ministered by intravenous infusion to 
6 hypertensive patients on 14 occasions 

doses ranging from 23 to 94 mg., 
and orally to 5 patients on 6 occasions 
in doses of 0.75 to 1.05 gm. 

2. Moderate systolic 
and diastolic pressure (30/20 or great- 


reduction in 


er) occurred during or following intra- 
venous infusion on 6 occasions; slight 


falls (20/10 to 30/20) occurred twice, 
no significant changes in pressure 
(<20/10) 4 times, and a_predomi- 
nantly pressor effect was noted twice in 
one patient. The hypotensive effect 
usually persisted 30 to 60 minutes 
after infusion. Re ‘latively slow infusion 
of a given dose generally resulted in a 
greater fall in blood pressure and less 
increase heart rate than did more 
rapid infusion of the same dose in the 
same patient. The possible basis of 
the difference is discussed. Side effects 
noted most frequently were drowsiness, 
slight to marked increase in heart 
rate and dizziness. 

3. Varving degrees of reduction in 
15 of the 6 
oral trials, and persisted from one to 
over 5 hours. The fall was profound in 
one patient. 

4. It is concluded that McN-IS1 is 
capable of reducing blood pressure in 
certain patients with essential hyper- 
tension, but that there is considerable 
individual variation with respect to its 
absorption and effectiveness. In view 
of its potency, low toxicity and appar- 
ent lack of gastrointestinal irritation, 
the drug appears worthy of considera- 
tion for long-term assessment for the 
treatment of hypertension. 


blood pressure occurred 
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IN A previous report® it was found 
that coronary occlusion in the absence 
of hypertension was rare in the Negro. 
In 690 necropsies performed on Ne- 
groes at the Louisville General Hospi 
tal from 1930 through 1938, coronary 
occlusion was found in 29 cases. There 
were 20 males and 9 females. All had 
hypertension except one male. Dia- 
betes was present in 4 of the cases. 

The present report is a further study 
of 54 cases of myocardial infarction in 
Negroes admitted to the Louisville 
General Hospital from 1942 to 1953. 
This hospital is a municipal institution 
and admits, except in emergency situ- 
indigent individuals of 
both races. The diagnosis was made 
clinically in 41 patients, of whom 28 
were necropsied and only at necropsy 


ations, only 


in an additional 13 instances. In each 
non-necropsied case, the diagnosis was 
confirmed by 
data. 

Table 1 shows the age and sex dis- 


electrocardiographic 


tribution of the 54 cases. There were 
25 males and 26 females. The age dis- 
tribution was approximately the same 
in both sexes. 

Table 2 shows the incidence of hy- 
pertension in both sexes. Of the 28 
males, hypertension was encountered 
in 23, or $2.2%. One additional patient 
had diabetes, uncomplicated by hyper- 
tension. Of the 26 females, hyperten- 


°This study was aided by the Alvin T. 
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sion was a factor in 24, or 92.2%. Seven 
ot the females had diabetes in addition 

If the previous study® based only on 
necropsies is combined with the pres 
ent study of both clinical and necropsy) 
cases, it is found that 90% of Negroes 
with myocardial infarction admitted to 
the Louisville General Hospital have 
hypertension. Of the males, 87.5% have 


such a factor. 


rABLE 1.—AGE AND SEX DISTRIBUTION 
OF MYOCARDIAL INFARCTION IN 
54 NEGROES 


Ace Mal Femalk i 

20 to 29 l 0) 

30 to 39 l ] 2 

10 to 49 6 5 

50 to 59 5 7 12 

60 to 69 ) 7 lf 

70 to 79 5 6 1] 

SO plus ] 0 ] 
Total 28 26 4 

TABLE 2.—INCIDENCE OF HYPERTEN 


SION IN| MYOCARDIAL INFARCTION 
IN 54 NEGROES 


Sex Hypertension % of 
Male 93 82.2 
he male 94 = 


There are a few reports in the |/iter 
ature as to the relation of hypertension 
to coronary artery disease in the Ne 
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cro. Shohet et al.A found that serious 
coronary heart disease, in the absence 
ot hypertension, was relatively infre- 
quent in the Negro race. Moritz and 
Beck® found that the concomitant oc- 
currence of essential hypertension and 
coronary — was especially high 
in Negroes (88%). Wartman and Hel- 
lerstein® found i 1I5 of 17 necrop- 
sied cases of myocardial infarction in 
Negroes had hy pertension. Billings 
et al.’ found that 9 of 11 Ne ‘gro patients 


with an acute infarction 


mvocardial 
had hypertension. However, in the 
study by Yater et al.? of coronary artery 
disease in army men 18 to 39 vears of 
we, the clinical and pathological fea- 
tures of the Negroes were similar in 
every way to the Caucasians. When 
inducted into the army, the blood 
pressure was only slightly elevated 

} of 37 Negroes who survived a cor- 
onary arterv occlusion. 
The incidence of hypertension in 
white women who have a myocardial 
infarction is 2 to 3 times more than 


in white men. is difficult to explain 


lhe authors wish to acknowledge with gratitude the help of Mr. 
Medicine. 


Student, University of Louisville School of 
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the high incidence of hypertension 
which we found in Negro males. It is 
possible that Negroes with a normal 
blood pressure who have had a myo- 
cardial infarction are not. sufficiently 
ill to be hospitalized or they die sud- 
denly. In an analysis of necropsied 
cases of coronary sclerosis severe 
enough to death, Clawson* 
found that most of the cases which had 
been hospitalized had hypertension and 
that sudden death, before a myocardial 
infarction could occur, was consider- 
ably greater in the cases without hyper- 
tension. We were unable to investi- 
gate in our cases the serum cholesterol, 


cause 


the Gofman lipoprotein S; 12-20. or 
the beta-lipoprotein fraction of the 
blood. 

Summary. In Negroes admitted to 
the Louisville General Hospital, infarc- 
tion of the myocardium is infrequent 
in the absence of hypertension. Eighty- 
seven and one-half per cent of the 
males with myocardial infarction have 
hypertension. , 


Wendell Burns, Senior 
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SUCCESSFUL Clinical studies during 
the past few vears have revived inter- 
est in the use of gitalin, a water-soluble 
amorphous mixture of glycosides first 
isolated trom Digitalis purpurea by 
Kraft in 1912. Long regarded by the 
Germans as a superior digitalis prep- 
aration, gitalin was for many vears 
overlooked by clinicians in this coun- 
try, although its clinical use was inves- 
tigated during the 1930's by Stroud and 


Baker and 


Levy and Boas". 


associates’, Bloom!, and 

In a recent series of investigations, 
Batterman and associates** again es 
tablished the efficacy of gitalin and 
concluded that it has a lower thera- 
peutic 
satety 
Thus, they reasoned that gitalin is the 


ratio (or wider margin of 


than other cardiac glycosides. 
digitalis preparation of choice for digi- 
talization and maintenance of patients 
with congestive heart failure. 
Subsequently, Hejtmancik and Herr- 
mann’, although they did not duplicate 
the low therapeutic ratio reported by 
Batterman and co-workers, found that 
gitalin produced definite improvement 
irr most cases of congestive failure re- 
fractorv to treatment with other digi- 


and Pherapeutics ind the Cardia Outpatient 


Hospital, Chicago, Ilinois 
talis preparations. These results, the 
thought, tended to support Batterman’s 
conclusion that gitalin has a wider 
than other digitalis 
glycosides. Still more recently, Haring 
and Luisada*t found that the full digi 


talizing dose of intravenous gitalin was 


margin otf satety 


well tolerated by 16 patients with con 


gestive failure, including 2 patients 
= | 


it whom other glycosides were poorly 
tolerated. 
that the digitalizing dose of intravenous 


These investigators noted 


gitalin corresponds with the oral digi 
talizing dose, indicating that the orally 


administered drug is absorbed rela- 


tively completely from the  gastroin- 
testinal tract. 
Method. The purpose of this study 


to appraise further the effectiveness, d 
requirements, clinical toxicity and theraps 
ratio of gitalin®® in initial digitalizatior 
maintenance of patients with congestive 
failure. 

years, 49 p 
decon pensation were st 


During a period of 1 
with cardiac 
The patients in general were an uns¢ 
group with more or less severe cons 
heart failure of 
arteriosclerotic heart 


miscellaneous et gy 


dise ase, hypert 
cardiovascular disease, rheumatic heart 
ease, and luetic heart disease). The gr 


cluded 3 cases of arrhythmias. 


This study was in part supported by a grant from the White Laboratories, Inc., Kenil 


New Jersey 


The gitalin used in this investigation was supplied under the trade name of Gital 
White Laboratories, Inc. 
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Of the 49 patients, 32 were first seen as 
cute hospitalized cases, 7 of whom were 
subsequently followed in’ the 


patient clinic 


cardiac out- 
Seventeen patients were ob- 
erved in the outpatient clinic only. The dura- 
tion of follow-up observation varied from 1 
to 48 weeks. The clinical status of the hos- 
pitalized patients was observed at least once 

tily. Clinic patients were usually seen every 
| to 2 weeks or, when only minimal symp- 
toms were present, every 3 to 4 weeks. Clini- 
cal observations weight, 
blood pressure, 


embraced body 
ipical rate, respiratory rate, 
liver size and the presence of rales, peripheral 
edema, dyspnea and orthopnea. Occasionally, 
measurements of vital capacity were made. 
Fiectrocardiograms were taken periodically, 


Results. 


STUDIES. 


INITIAL — DIGITALIZATION 
Initial digitalization with the 
drug was tested in 29 patients. In 16 
of these, gitalin was administered after 
the maximum response to other therapy 
mercurial diuretics, low salt diet, rest 
and sedation) had been shown to be 
inadequate. The remaining 13 pa- 
tients received no other medication 
prior to or during digitalization with 
gitalin. 

For digitaliza.ion, 1.0 to 4.0 mg. of 


citalin were administered 1 to 3 
d 


times 
a day under clinical observation. Signs 
and symptoms of cardiac decompensa- 
tion cleared in the average case after 
a total dose of 5.9 mg. The individual 
digitalizing dose ranged from 4.0. to 
The time required for digital- 
ization varied from 1 to days with 
period of 
\ average digitalization 
period for the 13 patients treated with- 
out other medication was only 1.6 
days, but the average total dose re- 
qui ed was 6.0 mg. 


~~ 
ao 
WO meg. 


digitalization 
. ian 
2.6 davs. The 


an average 


—, 


One-day digitalization was attempt- 
ed in 6 cases by giving 3 variable doses 
of citalin every 6 hours (usually 2.0 
mg. for the first 2 doses and 1 or 2 
mg. for the final dose). Five of these 
pationts required 6.0 mg. to accom- 
plis!\ digitalization, and one required 


5.0 Co, 
~ 
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In all 29 cases, digitalization was ob- 
tained without the development of tox- 
icity. This was true even in one case 
(not included in the averages reported 
above) of a patient with severe rheu- 
matic heart disease who required 17 
mg. of gitalin over a period of 5 days 
before adequate  digitalization took 
place. The desirability of being able to 
administer so large a digitalizing dose 
without encountering toxic symptoms 
is obvious. 

THERAPEUTIC RATIO DURING INITIAL 
DIGITALIZATION. The ratio between 
digitalizing dose and toxic dose, ex- 
pressed in terms of per cent, reflects the 
margin of safety of a digitalis prepara- 
tion. For digitalis leaf, digitoxin and 
digoxin, this ratio has been reported* 
to be approximately 60% indicating that 
the average digitalizing dose of each 
of these glycosides is about two-thirds 
of the average toxic dose. Under com- 
parable conditions, gitalin has been 
found? therapeutic ratio of 
37%, the average digitalizing dose ap- 
proximating only one-third of the av- 
erage toxic dose. 

An effort was made, therefore, to es- 
timate the therapeutic ratio of gitalin 
in 4 of our patients in whom multiple 
daily doses of the drug were cautiously 
continued beyond digitalization and 
until minimal toxic manifestations ap- 
peared. Toxicity appeared as — 
cardia in one of the patients and ; 
nausea in the other 3. The divitalizing 
dose in these patients averaged 5.25 
mg. (5.0 to 6.0 mg.). The total dose 
required to produce earliest signs of 
toxicity averaged 12.5 mg. (12.0 to 
14.0 mg.). Thus, in this small group 
of patients, the therapeutic ratio of 
gitalin was 42%, a value that is in agree- 
ment with the ratio of 37% reported by 
Batterman and associates?". 

MAINTENANCE STUDIES. Maintenance 
studies were conducted in 20 patients, 
among whom there were 39 separate 


‘to have a 





190 WEISS, 


An ade- 
quate trial was defined as consecutive 
therapy tor 4 or more weeks at a given 
dosage (0.25 to 2.0 mg. daily) or 
earlier termination of the the rapy if 
toxic ity or inade quate mi uintenance was 
demonstrated. The results and duration 
ot these trials are summarized in Tables 
! and 2 

The trial (Table 1) indicate 
ag it approximately 0.5 mg. of gitalin 

. the daily dose most like ly to be both 


trials on varving dose levels. 


results 
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the minimal maintenance dose has been 
established consists of determining th 
percentage of patients exhibiting tox- 
icity when this minimal ther apeutic 
dose is doubled. U tilizing this method 
Batterman and co-workers?" observed 
that toxicity occurred in approximately 
one-third of patients receiving gitalin, 
as compared with approximately two- 
thirds of patients receiving other digi- 


talis preparations. 


TABLE 1 


Number of Maintenance Trials 


Dose Well Poorly Developed 
mg. day Trials Vaintained Maintained Toricity 
0.25 5 3 2* 0 
0.5 12 1U | l 
1.0 1] s 0 $* 
1.5 s 5 vu 3 
2.0 % | 0 ig 
Tora 39 27 3 i) 
Includes one trial less than 4 weeks 
** Both trials less than 4 weeks 
TABLE 2 
Duration of Maintenance Trials 
Do € Ove r 
mg. day j wks 6 wks 8 wks 10 wks 12 wks 1? wks 
0.25 2 2 
0.5 $ ] 2 5 
1.0 } 2 pd 3 
1.5 2 l 2 | 2 
2 0 ] 
Tor Al 5S 3 , , 6 12 


adequate and nontoxic for mainten- 
ance of the majority of digitalized pa- 
tients. Toxic manifestations occur with 
increasing freque ncy as the mainten- 
ance dose is raised above 0.5 mg. and, 
on the other hand, a lower mainten- 
ance dose seems to ‘be adequate for 
fewer patients. 

THERAPEUTIC RATIO DURING MAINTEN- 
ANCE. The accepted method of es- 
timating the therapeutic ratio of a digi- 
talis preparation in patients for whom 


In 9 of our patients for whom the 
minimal maintenance dose of gitalin 
was established, this dose was pur- 
posely doubled. Toxic ity developed in 
only 2 of these patients (22%), the 
toxic symptoms appe aring within 6 to 
12 weeks. In the remaining 7 paticnts, 
the minimal maintenance dose was 
then tripled with consequent dev: \op- 
ment of toxicity in 2 of the 7 pat nts 
within 10 to 12 weeks. The othr ° 
patients did not manifest toxic s\mp- 
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GITALIN IN THE TREATMENT ( 
toms even after 6 to 24 weeks at dosage 
levels 3 to 6 times their minimal main- 
tenance requirement. These data, sum- 
marized in Table 3, lend considerable 
weight to the previously reported con- 
clusion of Batterman and associates 
that gitalin has a wide margin of safety. 

FOXICITY DURING MAINTENANCE STUD- 
ies. In addition to the 4 cases in which 
toxicity developed when the minimal 
maintenance of gitalin was delib- 
erately doubled or tripled, toxic mani- 
festations were noted 


7 
i hese 


dose 


1 5 other cases. 
latter cases of toxicity were ob- 
during various 
Toxicity 


trials of 
levels. 


served our 


maintenance dose oc- 


yk 
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Discussion. The results of this study 
indicate that gitalin is definitely a 
potent and effective preparation for 
digitalization and maintenance of pa- 
tients with decompensation. 
The average digitalizing dose among 
29 patients was found to be 5.9 mg., 
which closely corresponds with the 
average figure (5.7 mg.) reported by 
Batterman and associates. Effective 
digitalization of 6 patients with 3 doses 
of gitalin, administered 6 hours apart 
shows that this drug is also capable ot 
rapid digitalization (within 24 hours ). 

Our maintenance studies indicate 
that the majority of digitalized patients 
can be adequate ‘ly maintained with a 


cardiac 


TABLE 3 


curred ! 9 cases receis ing daily doses 
Vinimal 
The rape utic Varimal 
Dose Trial Dose 
Patient mg. day mg. day 
\ 0.5 1 O(6wks l 
B 0.25 0.5 (12 wks. oO: 
( 05 1.5 (12 wks l 
D 0.5 1.5(10wks.) 1 
EK 0.5 1.5 (4 wks. 
Fr 05 2.0 (18 wks 
G 0.5 1.5 (24 wks.) 
Hl 0.25 1.5 (21 wks.) 
| 0.25 1_0(6 wks. 
of 1.0 mg. (after 1 and 6 weeks, re- 
spectively ); in one case receiving a 
dose of 1.5 mg. daily (after 9 weeks); 
and in the 2 remaining cases on a 
daily dose of 2.0 mg. (after 2 and 3 


In these 5 cases, 
the drug was stopped after toxicity 
appeared and the minimal therapeutic 
dose was not established. 

Toxic symptoms were usually noted 
is clectrocardiographic changes — in 
thytim (bradycardia, first degree A-V 
block and extrasystoles), and occurred 


without anaes symptoms in 6 of 
the 9 


weeks. respectively ). 


toxicity cases. Mild subjective 
com laints (anorexia, epigastric dis- 
tress | were noted in 2 cases and severe 


subj: ctive complaints (nausea, vomit- 


ing, -ellow vision) in one case. 


Toric Dos: 
mq day 


0 


) 
el 
5 


The rapeutr Ratio 
Tortie Dose: The rape utie Dos: 


6 wks 333 
(12 wks. 2:1 
12 wks $:4 
(10 wks 3:1 
>823 
>4:1 
>3:1 
>6:1 
>4:1 


daily dose of approximi ately 0.5 mg. 
All but 2 patients in whom a ‘daily dose 
of 0.5 mg. was tried were satisfactorily 
maintained. One of the exceptions was 
a patient with advanced heart disease 
whose maintenance had always been 
precarious. The other exception was a 
patient who had previously been ade- 
quately maintained with 100 mg. of 
digitalis daily. After 4 weeks of gitalin 
the Tapy (0.5 mg. daily) the latter pa- 
tient experience sd recurrence of conges- 
tive failure. 

In one of 3 cases of arrhythmia, an 
auricular flutter was definitely con- 
verted by gitalin. In the other 2 cases, 
the patients had such prompt subsi- 
dence of symptoms after gitalin ther- 
apy was started that it was felt that 
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their remissions may have been spon- 
taneous. 

With respect to the therapeutic ra- 
tio or “margin of safety” of gitalin, our 
results in general confirm the reported 
findings of Batterman and his co-work- 
ers. Based on accepted methods of es- 
timating the therapeutic ratio of a dig- 
italis preparation, our observations in 
dicate that the average digitalizing 
and maintenance doses of gitalin are 
approximately one-third of the respec- 
tive toxic doses. 

It is noteworthy that subjective 
symptoms of toxicity occurred in only 
3 out of 9 patients in whom toxic reac- 
tions to gitalin were observed. In the 
other 6 cases, toxic manifestations were 
reflected solely by electrocardiographic 
changes in rhythm. This suggests that 
patients on gitalin therapy should be 
vigilantly followed to ascertain arrhyth 
mic signs of toxicity. On the other 
hand, when toxic manifestations are 
usually objective rather than subjec- 
tive, patients are less likely to object 
to further digitalis therapy. 

Summary. (1) Orally administered 
gitalin was evaluated for initial digi- 
talization and maintenance therapy in 
19 cases of more or less severe conges- 
tive heart failure of miscellaneous etiol- 
ogy. Digitalization with the drug was 


tested in 29 patients and 39 mainten 


ance trials at various dose levels were 


made in 20 patients. 
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2) Digitalization was accomplished 
in all cases without development of 
toxicity. The total digitalizing dos: 
ranged from 4.0 mg. to 9.5 mg. and 
averaged 5.9 mg. The average time r 
quired for digitalization was 2.6 days 

(3) Studies of individual mainten 
ance requirements of gitalin indicated 
that approximately 0.5 mg. is the dail) 
dose most likely to be both adequate 
and nontoxic for the majority of digi- 
talized patients. 

(4) With accepted methods of es 
timating the therapeutic ratio of a digi 
talis preparation, the average thera 
peutic dose of gitalin was estimated to 
be well below the average toxic dose 

(5) In 4 patients, in whom the digi- 
talizing dosage was cautiously contin 
ued until toxicity developed, the ratio 
of the therapeutic dose to the toxic 
dose was 42%. In a group of 9 patients 
on maintenance therapy, deliberate 
doubling of the minimal therapeutic 


dose produced toxicity in 2 (22%): of 


the remaining 7 patients, 2 developed 
toxicity when the minimal dose was 
tripled and 5 did not manifest toxicity 
when the dose was raised 3 to 6 times 
above the minimal therapeutic level 

(6) Orally administered gitalin is et- 
fective for initial digitalization and 
maintenance of patients with conges 
tive heart failure, and appears to hav 
a wide margin of clinical safety. 
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Tue first observations by Hahn! on 
the effect of injected heparin on the 
blood lipids, showed a gross clearing of 
the lipemic serum of dogs, while treat- 
ment of such sera in vitro by heparin 
had no effect. Weld??-*3 confirmed 
this finding and demonstrated a clear- 
ing of lipemic blood perfused through 
the hind legs of animals, and a cluster- 
ing together of the chylomicrons after 
heparin injection. Van Eck et al.?! 
showed that the lactescence of serum 
was due to a lipid fraction which was 
e re: separated by centrifugation and 

vhich contained a high proportion of 
neutral fat and smaller amounts of 
cholesterol and phospholipid probably 
not bound to protein. It was this frac- 
tion which decreased in patients 
treated with heparin and in plasmas 
treated in vitro with heparin provided 
the red cells were also present. Swank'® 
noted both a clumping of the chylomi- 
crons and of the red cells in the sera 
of lipemic dogs treated with heparin. 
The effect was noted in vivo with small 
amounts of heparin and in vitro with 
larver amounts. 

‘nderson and Fawcett? showed that 
seri.m from an animal recently injected 
wit), heparin, had a clearing effect on 


lipemic serum in vitro while heparin 
itself did not. A surface tension lower- 
ing effect of injected heparin was noted 
although heparin alone did not have 
this effect in vitro. A change in the 
ultracentrifugal distribution of the 
lipoproteins was noted by Graham et 
al.” in which there was a shift of the 
lipid from the high S; classes to the 
lower classes after treatment with 
heparin. Anfinsen, Boyle, and Brown® 
believe that the clearing of the serum 
is the result of a “clearing factor” found 
fraction III-1, 2, 3 of the plasma 
which arises from the interaction of 
heparin and a tissue factor on the pro- 
tein fraction IV-1. 
If such changes in the physicochemi- 
cal characteristics of the lipids are oc- 
curring under the influence of heparin, 
then alterations should be noted in the 
electrophoretic pattern of the lipo- 
proteins. Most of the plasma lipid mi- 
grates with the alpha and beta globulins 
‘whe re the alpha globulin contains more 
phospholipid than-cholesterol and the 
beta globulin contains the reverse’. 
The following studies are designed to 
show the effect of heparin on the elec- 
trophoretic pattern of cholesterol and 


phospholipid in patients with hyper- 
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cholesterolemia, using the technique of 
paper electrophoresis. 


Methods. Serum was obtained from fast- 
ing patients before and one hour after the 
injection of 50 to 100 mg. of heparin intra- 
venously and stored in the frozen state until 
analysis. Electrophoresis of the serum was 
carried out on paper by a modification of the 
methods of Durrum®, and of Kunkel and 
Tiselius'S, and Kunkel!*, using 6 strips of 
Whatman No. 3 paper, 10 « 45 cm., between 
2.5 ec., was added to 
the strips soaked in barbital buffer, pH 8.6, 
ionic strength 0.1, and the electrophoresis 
carried out between 2 baths of the same 


glass plates Serum, 


rABLE 1 


to remove a single strip for protein analysis 


therefore, separate strips were subjected to 


electrophoresis under identical conditions and 


the protein determined by the bromphenol 
blue method!®.15, 


Results. Decrease in the total choles 
terol as determined on the whole serum 
was noted after heparin in the patho 
logical cases but an actual increase was 
noted in the normal. The phospholipid 
in the whole serum showed less strik 
ing changes (Table 1). When _ th 
total amount of cholesterol separated 


SERUM LIPID CONCENTRATIONS, MG. PER CENT 





CHOLESTEROL 


PHOSPHOLIPID 





WHOLE 
SERUM 


PAPER 
STRIPS 


WHOLE | PAPER 
SERUM | STRIPS 





Bi A 


A Bi A B A 





|. DIABETES 280 |220 |275 | 359 |337 |334/ 53 | 65 





2. XANTHOMA 
TUBEROSA 


573 |443 |397 |296 |577 |452 | 130 | 184 





3. LIPOID 
NEPHROSIS 


1100 |640 |590 | 702 |962 |936 | &4 | 104 





4. BILIARY 
CIRRHOSIS 


I394 |I149 |998 |1004 | 564 |520 | 152 |256 

















©. NORMAL 235 | 210 |199 




















184 | 105 | 105 | 134 | 126 





B= Before heparin; A=After heparin 


buffer at 8 milliamperes per strip for 20 
hours at 4° C. The strips were then removed 
and dried at room temperature and cut hor- 
izontally into smaller strips 1 cm. wide and 
each strip extracted for 8 hours in 3:1 alco- 
hol-ether at 70° C. The strips were then 
washed with the solvent and removed from 
the tubes. The solvent was evaporated from 
the tubes and the cholesterol determined by 
a modification of the method of Schoen- 
heimer and Sperry!§, after which the 
sample was evaporated in vacuo, the residue 
digested with H.SO, and the phospholipid 
determined in the same tubes according to 
the method of Fiske and SubbaRow7. Since 
the serum does not distribute itself equally 
between the 6 strips of paper, it is not valid 


on the strips was integrated and the 
value compared with the total choles- 
terol obtained from whole serum, most 
ot the cholesterol was found to be in the 
protein bound fraction before hepari 
After heparin the value for choleste 
obtained from the strips increased it 
the diabetic, the nephrotic, and_ the 
cholangitic types of hypercholesterol- 
emia (Figs. 1, 3, and 4) and decrease 
in the familial hypercholesterol 
and in the normal (Figs. 2 and 5). In 
2 instances (Figs. | and 3) the cho!les- 


on 








tere 


str] 
cho 


In t 


pea 
whi 
phe 
stryy 








EFFECT OF HEPARIN ON ELECTROPHORESIS OF LIPOPROTEINS 195 


terol value obtained from the paper tained from the whole serum. The 
strips actually exceeded the value for phospholipid as determined from the 
cholesterol found on the whole serum. paper strips increased after heparin in 
In the pathological cases a much small- the pathological cases but did not 
er portion of the phospholipid ap- change significantly in the case of the 
peared to be bound to the protein normal. 

while in the normal case the value for After heparin there were noted 
phospholipid obtained from the paper changes in the electrophoretic distri- 
strips slightly exceeded the value ob- bution of the cholesterol and phospho- 
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Fig. 1 Lipoprotein electrophoretic pattern in diabetes. 
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Fig. 2.—Lipoprotein electrophoretic pattern in xanthoma tuberosa. 
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lipid. Most striking was a tendency for the alpha globulin region after hey 
the lipid peaks in the beta globulin arin. Most of the increase which 
region to become blunted and more appeared in the integrated values for 
rounded. In addition to this there was — the cholesterol and phospholipid afte 
a tendency for more lipid to appear in — heparin in the* pathological cases was a 
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Fig. 4—Lipoprotein electrophoretic pattern in biliary cirrhosis. 
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result of the increase lipids in the 
alpha globulin region. In each case, 
including the normal, the peak of the 
lipid in the beta globulin region show- 
ed a shift toward the alpha globulin 
region. In the case of the biliary 
cirrhosis (Fig. 4) the phospholipid 
pattern showed scattering and_ frag- 
mentation. 

No significant change was noted 
the protein pattern. 

Comment. The decrease in the height 
of the cholesterol and phospholipid 
peaks in the region of the beta globulin, 
occurring after treatment with heparin 
was associated with a shift of these 


— 


the physicochemical state of the lipo- 
protein complex and consistent with a 
change in the surface tension proper- 
ties of the complex as noted by Ander- 
son and Fawcett? following the injec- 
tion of heparin. Another factor, not ex- 
pressed by the above relationships and 
peculiar to paper electrophoresis is a 
possible change in the adhesiveness be- 
tween the particles and the supporting 
paper. An increased adhesiveness 
should theoretically result in a_retar- 
dation in the migration of the particles, 
while a decreased adhesiveness should 
result in more distinct peaks for the 
lipids, but neither of these 2 combina- 
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Fig. 5.—Lipoprotein electrophoretic pattern in normal individual. 


peaks toward the alpha globulin re- 
gion. The velocity of migration of 

particle in an electric field’ varies 
directly with the ‘impressed voltage, 
the dielectric constant, and the delta 
potential, and inversely with the vis- 
cosity. The delta potential is in turn 
a function of the particle size and the 
radius of the assumed Helmholtz layer. 
\n increase in the velocity of migra- 
tion of some of the lipoprotein par- 
ticles as seen by the advance of more 
lipid toward the alpha region, then, 
could be due to a change in one or 
more of several factors described above, 
ll of which are a result of a change in 


tions of changes were noted, so an 
important change in the adhesive prop- 
erties of the complexes could not ac- 
count per se for the observed changes. 

The solubilities and amphoteric 
properties of a lipoprotein complex, ac- 
cording to Oncley, Gurd, and Melin", 
are essentially those of the protein 
moiety, despite the fact that the lipid 
part may weigh 3 times as much. That 
the shift toward the alpha region, is a 
shift in lipid and not of the entire 
lipoprotein complex is shown by the 
fact that there is no significant change 
in the protein electrophoretic curve af- 
ter heparin. Evidence for the actual ad- 
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dition of cholesterol and phospholipid 
tu the protein complex after heparin is 
seen in the increase in the total inte 
grated value of these substances ob- 
tained from the paper strips. The mean 
result appears to be a shift in the lipid 
peaks in the beta globulin region to a 
position nearer the alpha globulin re- 
gion and an increase in the lipid in the 
alpha globulin region with an increase 
in the total amount of cholesterol and 
phospholipid migrating with the pro- 
tein. Such changes are not striking in 
the normal. Several possibilities exist 
as an explanation for this phenom- 
enon, including: 1) the entrance of 
lipoprotein particles into the circulation 
other “compartment” of the 
thus changing the concentrations 


from some 
body, 
of the circulating lipoproteins in the 
different mobility classes; 2) the en 
trance of lipid into the protein bound 
phase trom a tree phase; 3) the for- 
mation of a lipoprotein from which the 
lipid is more readily extracted with the 
alcohol-ether. 

As to the first possibility, similar 
changes showing a decrease of the beta 
lipid peak and an increase in the lipids 
of the alpha region have been observed 
to occur in vitro by Nikkila’® when 
serum from normal individuals was 
treated with heparin. He noted that 
the area under the 
beta peak was related to the increase 
in the area under the alpha peak. The 
changes were also marked in the neu- 
tral fat fraction. 

As to the second possibility if a trans- 
fer of lipid from the free to the pro- 


the decrease in 


tein bound phase does occur, from 
whence does the lipid come? The 2 


possible sources for this lipid are free 
lipid in the plasma and the chylomi- 
crons. Evidence that unbound lipid 
exists in the plasma has been found by 
Forbes et al.’, who showed by freez- 
ing serum and extracting the lipids at 


- 


5° C., that a small amount of choles- 
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terol amounting to 12 to 37 mg. per 
100 ce. in normals was obtained which 
was only loosely or not at all bound to 
protein. The free cholesterol 
however, markedly 
and atherosclerotic 
amounting to 90% of the 
cholesterol. 


was, 
in neph- 
rabbits, 
total serum 
This unbound lipid might 
then be a pool from which the protein 
bound lipid increases 
particularly in the 
emic groups. 
Weld**** thought that chylomicrons 
were cleared from the serum. after 
heparin by becoming attached to the 
red cells. Swank and Wilmot?’ con- 
firmed this work but noted that the 
chylomicrons frequently disappe ‘ared 
from the plasma under the microscope 
under the influence of heparin without 
being visibly attached to the red cells 
By exposing plasma to centrifugation 
such that the chylomicrons were lay- 
ered on top and the proteins were not 
layered, they were able to that 
injected heparin in the postprandial 
state in the dog produced disappear 
of the chylomicron layer with a 
concomitant increase in the lipid con- 
tent of the 
whereas no increase 


increased 
rotics 


after heparin, 
hy percholesterol- 


show 


ance 


subnatant clear laver, 
was noted in the 
red cell lipid at the same time. The 
heparin had no effect in the fasting 
state. They concluded that the heparin 
had its effect by the fat to 
shift from the chylomicron to an in- 
visible form in solution, presumably the 
protein bound form. 

The lipid appear 
ing in our electrophoretic studies may 
then come from either unbound lipid 
in the plasma or from chylomicrons, 
and there is no evidence here that the 
lipoprotein particle is added to the 
circulation from any other source under 
the influence of heparin. 

The third mentioned 
above is still to be considered, namely, 
that the increase in value for the lipids 


causing 


increase in the 


possibility 
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on the electrophoretic pattern after 
heparin might be due to lipoprotein 
complexes from which the lipid is more 
readily extracted with alcohol-ether. 
The determination of cholesterol on the 
unfractionated serum revealed an ac- 
tual decrease in the value after heparin. 
The extraction procedure for the total 
serum cholesterol calls for a short ex- 
traction according to the recommen- 
dations of Bloor and Bovd*, while the 
extraction of lipids from the paper uses 
a long extraction of 8 hours at 70° C.., 
but extraction of the serum according 
to the long method in our hands gave 
only slightly different values from those 
by the short method although the dif- 
ference produced by heparin was still 
present and in the same direction. Man 
and Gildea'® had shown that prolonged 
extraction produced higher values for 
lipid but Bovd® demonstrated — that 
when optimal amounts of ether-alco- 
hol are used that prolonged extraction 
little difference in’ the lipid 
Lever and Mac Lean'* were 
able to eliminate the beta anomaly 


made 


values. 


found on schlieren electrophoresis of 
from hypercholesterolemic — pa- 
tients, by cold extraction of the serum 
with ether. They were unable to lower 
the beta globulin peak below normal 
suggesting that the normal lipid was 
bound in a different way from the ab- 
normal. The other proteins in’ the 
whole serum may interfere to some ex- 
tent with the extraction of the lipids 
while the extraction from the paper 
strips is in the presence of much small- 
er amounts of interfering proteins, thus 
iccounting for the slight inconsisten- 
ies in the value of the lipids from the 
vaper strips. It would thus appear that 
he increase in the lipid values on the 


scTa 
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electrophoretic strips is a true increase 
and not simply a result of a change in 
extractability of the lipids after hep- 
arin. 

In the cases of hypercholesterolemia 
described here, the change following 
heparin seems to be that of a decrease 
of varving magnitude in the total cho- 
lesterol and phospholipid in the serum 
and an increase in these substances in 
the protein Hound phase, as well as 
changes in the mobility of the lipopro- 
teins. 

Summary and Conclusions. 1. The 
eflect of injected heparin on the elec- 
trophoretic pattern of the lipoprotein 
was studied in 4 patients with hyper- 
cholesterolemia and one normal indi- 
vidual, using the method of paper 
electrophoresis. 

2. In the pathological the 
cholesterol and phospholipid values 
determined on the whole serum fell 
following the injection of heparin. 

3. In 2 of the pathological cases the 
cholesterol values as obtained by inte- 
gration of the values from the paper 
strips decreased and in 2 the values 
increased while in the case of the phos- 
pholipids, the values increased after 
heparin injection. 

4. There was a change in all cases 
in the electophoretic pattern of the 
lipids with a blunting of the beta 
globulin lipid peaks, a shift of the 
peaks toward the alpha region, and an 
increase in the alpha globulin lipid 
peaks. 

5. These studies are consistent with 
the hypothesis that cholesterol and 
phospholipid enter the protein bound 
lipid phase from a free lipid phase 
under the influence of injected heparin. 
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CarcinoMa of the thyroid gland 
has within the last several years stimu- 
lated considerable interest. The man- 
ifestations of malignancy in this organ 

are unusual in themselves: the occur- 
rence in younger age groups, the com- 
pati ibility of extensive metastases with 
a protri acted course, and the rather 
common appearance of metastasis as 
the major or only presenting symptom. 
The prevalence ‘of thyroid cancer has 
been re-evaluated, and conce pts of sur- 
gical prophylaxis thereby changed. 
Physiologic studies, greatly accelerated 
and facilitated by radio-iodine, have 
led to a far more comprehensive un- 
derstanding of thyroid function, of the 
relation of the thyroid to other endo- 
crine systems, in particular to the pitui- 
tary, and of the development of invo- 


lutional and neoplastic changes in the 
cellular structure. The unique possi- 
bilities as a therapeutic agent offered 
by radio-iodine have also instigated a 
number of pathologic studies clarify- 
ing the classification of thyroid cancer 
in an effort to delineate those categories 
in which isotopic radiation could be 
useful. 

PREVALENCE. Thyroid cancer is esti- 
mated to be about 1% of all cancer. Such 
data might indicate only that this is 
not one of the commoner forms of 
malignant disease; there is, however, 
one important reason for counting 
cases. It has been alleged that the 
number of deaths from thyroid cancer 
is far less than the incidence reported 
from surgical material would predict, 
and the suggestion is made that the 
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diagnosis of cancer in this organ by 


the surgical pathologist is not consistent 


with the clinical incidence, that is, 
that this is “pathologist’s cancer” and 
not bona fide cancer*:**. There can be 


no question that some of the forms of 
thyroid malignancy below) are 
indeed histologically equivocal**, so 
that in the absence of definite clinics il 
manifestations of malignant poten- 
tiality, uncertainty exists after the re- 
moval of such lesions as to whether, 
although they looked like 
they would have acted like 
If it is true, as is proposed, that few 
individuals actually die of thyroid 
then it follows that the diag- 
nosis of surgical material is in 


(see 


“cancer,” 
“cancer.” 


cancer, 
error, 
by including a substantial number of 
borderline tumors which would never 
have realized the page eg of 
outcome predicted in the labor: atory. 
An excellent rebuttal to this argument 
has been provided by Anglem = and 
Bradford, who point out that patients 
with thyroid cancer do not die in hos- 
pitals as a rule, and infrequently in the 
teaching hospitals from which the ne- 


dire 


cropsy statistics are obtained, so that 
these statistics cannot accurately _re- 
flect the true incidence of deaths. 


Whereas over a given period there had 
been no postmortem records of thy- 
roid cancer at Johns Hopkins Hospiti ul, 
neither had the ‘re been nec ropsies on 
patients with carcinoma of the oral 
cavity, a cancer of recognized severity. 
Over the same period 11 patients w ith 
previously diagnosed thyroid cancer 
are known to have died'7, It is cer- 
tainly true that where follow- -up has 
been c: irefully maintained, recurrence, 
metastases, or death will occur with 
enough frequency to lend considerable 
validity to the pathologist’s original 
diagnosis***®, This has often been ob- 
scured by the fact that such follow- -up 
must often, for thyroid cancer, extend 
well beyond the customary 5-year per- 
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iod considered suitable 
at other sites. 

It would appear, then, that the inci- 
dence of carcinoma in surgical material 


for malignancy 


removed for reasons other than hyper- 
thyroidism, that is, for palpable 
' nodularity, represents a 
reasonable estimate of the 
in the nodular 
general population. 
variety of clinics considerable 
agreement in a figure of about 5 to 109 
usually closer to the upper limit" 

HOOT THS9. 100 Support is also afforded by 
the long-recognized increased incidence 


de- 
formity or 
occurrence 
in the 
Reports from a 


of cancer goiter 


show 


of carcinoma of the thyroid in endemic 


goiter regions, where nodularity is, of 


course, also much more common 


The clinical significance of a frequency 
of this magnitude 
all writers urge 


is obvious; almost 
removal of nodules for 
diagnostic and therapeutic purposes 

general a 
Quite of 


Thvroid cancer is not in 


disease of older age groups. 


ten cases have appeared before pu 
berty, about one-fifth of all cases be- 
tore 30 vears, and close to one-half 


before 45 vears. Only the anaplastic 
tumors tend to attack predominantly 
in the sixth decade, and these 
which are of high degree of 
nancy, happily are in the 
Nodular uncommon, 
in goiter districts, before 
so that the likelihood 

representing 
tially higher in young people, about 
3042. that such change 
will prove to be cancer in the male 


types 
malig 
minority. 
change is even 
95 vears=", 
such change 
malignancy is substan 
It is also true 


much more often than in the female 
although incidence fe 
males males by a factor ol 
from 2 to 4. Involutional change in 
the gland, however, has an even highe: 
ratio in the female than this, perhaps 
S to 1; thus the relative frequency o! 
carcinoma in non-toxic nodular gland 
in the male is in the neighborhood 
15%, 


in the absolute 
exceed 
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PATHOLOGY. The process of dividing 
a group of tumors into definite cate- 
gories is bound to be imperfect and 
subject to a degree of variation or in- 
terpretation, especially since the types 
overlap and may be represented multi- 
ply in a single tumor. It is worth not- 
ing that a highly undifferentiated tu- 
mor on repeated transplant through 
the guinea pig eye anterior chamber 
has evolved well diflerentiated prog- 
eny**, and that a well differentiated, 
non-malignant adenoma on repeated 
transplant in mice has developed un- 
questionable malignant characteristics 
on continuous stimulation with pitui- 
tary thyrotropic hormone*’. There is 
no doubt, however, that subgrouping 
ot thyroid cancer has proven profit ible 
in regard to prognostic predictions and 
therapeutic considerations. The classic 
study on this subject is that of Gra- 
ham, 1924*?. Most pathologists follow 
in substance the classification of War- 
ren, who proposed three primary divi- 


sions: tumors of low degree of malig- 
nancy, moderate and high degree**?-"", 
Malignant Adenoma. These tumors, 


of low degree of malignancy, 
haps the controversial group. 
They are distinguished from benign 
adenomas large ly by the presence ‘of 
blood vessel invasion, originally em- 
phasized by Graham‘, which is a 
criterion not always of unequivocal in- 
terpretation. They are thus often fol- 
licular and contain colloid, and are 
separable from the normal gland only 
by encapsulation, pressure manifesta- 
tions, and an apparent failure to fol- 
low hormonal stimulation so that the 
cells are in a different secretory phase. 
it is possible to subdivide these lesions 
uto groups which parallel the embry- 
logic formation of the gland: trabecu- 
ar, tubular, microfollicular (fetal); 
his serves little purpose prognosti- 
ally. Some suggestive cytologic change 
1ay be present, and a minimal degree 


are per- 
most 
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of peripheral invasion, but where es- 
pecially the latter is marked, such a 
tumor may better be grouped with the 
more differentiated adenocarcinomas. 

Malignant adenomas gave rise to 
the concept of “benign metastasizing 
struma” of the older literature. Blood- 
borne metastases were found, fre- 
quently in the absence of clinical thy- 
roid abnormality, containing what ap- 
peared to be perfectly normal thyroid 
follicles. These tumors are also likely 
to go undiagnosed at thyroidectomy, 
and their malignant characteristics be- 
come manifest only when distant spread 
is discovered, which may not occur 
for many years. In a given group of 
such tumors, however, the subsequent 
course will eventually justify the diag- 
nosis of cancer for many of them, and 
one must assume that this eventuality 
was forestalled for the remainder by 
excision of the lesion. In- our own 
group”', which included a proportion 
of cases already having metastasized, 
the 5-year survival rate was less than 
60%. Other clinics show a somewhat 
better prognosis, depending on the 
stage of the disease when first diag- 
nosed. Prior to clinically obvious meta- 
stasis, 5-year survival should be better 
than 90%, but this figure will drop grad- 
ually as the cases are further followed. 

Papillary Carcinoma. This lesion is 
also of low malignancy, as a rule. It 
is the most common (about 40%) of 
the various thyroid cancers, and_ its 
relative frequency appears to be in- 
creasing. Warren had originally dis- 
tinguished a malignant papillary cyst- 
adenoma and a papillary adenocarcin- 
oma, but this is a difficult or impossible 
distinction to draw, and many pathol- 
ogists group all predominantly papillary 
lesions together, as their average age 
at diagnosis, sex incidence and prog- 
nosis are essentially identical*:**. Papil- 
lary change is quite common in adeno- 
carcinomas, and should not be used 
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to categorize a lesion as a papil- 
lary carcinoma unless it is the major 
manifestation, with follicle formation 
definitely subsidiary. The average age 
for papillary lesions is 45, equivalent 
te the majority of thyroid cancers, but 
it composes a majority of the tumors 
of young people®®5?, In spite of its 
benign character, the lesion cannot be 
considered differentiated by histologic 
appearance, or in the sense that it can 
be expected to take up 
iodine, with any assurity. 
Papillary carcinoma metastasizes 
early and freely to the cervical lymph 
nodes, where it m¢ iy be first discovered 
‘s a lateral mass in the neck in young 
people”! Such nodes may be re- 
placed entirely by tumor, which, how- 
ever, characteristically 


radioactive 


remains for a 
time confined to the node and invades 
surrounding structures late in the 
course of the disease. The “lateral 
aberrant thyroid” was invoked to ex- 
plain the presence of these nodes with- 
cut an evident thyroid primary, since, 
as Crile writes, the papillary lesions 
often involve the posterior surface of 
the gland and_= grow exceedingly 
slowly’. Although the presence of thy - 
roid tissue in these lateral areas m: Ly 
be an embryologically sound concept, 
a conclusive demonstration has been 
repeatedly afforded that the vast ma- 
jority, or from a_ practical point of 
view, all of the papillary carcinomas 
found in the lateral jugular vein re- 
gion are in fact metastases from a 
primary carcinoma of the gland; and 
that though this primary may be re- 


markably occult, careful search will 
almost invariably result in its dis- 
covery®!*°69%.87, Extraordinary — lon- 
gevity may occur in these cases**, 


which has led to some divergence of 
opinion regarding the vigorousness of 
therapy indicated. 

Adenocarcinoma. Adenocarcinoma is 
the tumor of moderate degree of malig- 
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nancy, and in behavior, prognosis, and 
appearance corresponds more closely 
to cancer of other glandular organs of 
the body. It varies from good follicle 
formation and colloid production to 
poor alveolar re production without 
colloid, and, as previously noted, often 
shows papillary formation. Squamous 
cell metaplasia may also occur (“epi- 
dermoid with this 
degree of differentiation the 
tumor is likely to be more malignant. 
It is not necessary to hypothec: ate ori- 
gin from remn: ints of other tissue, how- 
ever. The lesion metastasizes both by 
lymphatic and 
Blood vessel invasion may be 
but does not correlate with prognosis. 
Five-year survival is in the 
50%: again, however, late metastatic in 


carcinoma”) and 


loss of 


vascular channels. 


slower, 
range of 


and 


volvement is not unusual, 5-veal 
follow-up is clearly too short. 
Anaplastic Tumors. Small cell and 


giant cell tumors comprise the bulk of 
the tumors of high degree of malig- 
nancy; the latter often contain spindle 
shape ‘d cells. highly 
invasive, and commonly not resect: ible 
locally. They 
comas some years ago, and their »pithe- 
lial origin may not be obvious. Small- 
cell tumors are radiosensitive; this is 
not usually true of the giant cell car- 
cinomas. Prognosis is not hopeless, but 
it is very poor. These tumors comprise 
less than 10% of the malignant lesions 
of the thyroid gland*****°. 

Hiirthle Cell Tumors. Hiirthle cell 
tumors, characterized by large cells 
with pale, acidophilic, gr anular cyto- 
plasm, constitute from 5 to 10% of th 
thyroid malignancies'’**. It is difficult 
to cl: issify these tumors as regards de 
gree of malignancy, as certain of then 
behave as malignant adenomas, orderly 
in structure and metastasizing by th 
blood stream*’; 
more comparable to adenocarcinomas 
recurring locally and metastasizing t 


These forms are 


were diagnosed as sar 


whereas others art 
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the nodes in the neck**®. Hiirthle cells 
are not unique to neoplasms, and are 
frequently found in involutional nod- 
ules. There is no evidence that the cell 
itself has malignant propensity, and 
since such cells do not take up radio- 
active iodine, it would appear that 
they might well be regarded as an ex- 
hausted form, and their tumors be 
graded according to the appearance of 
other characteristics of malignancy. 
Local recurrence of the tumor is com- 
mon*", with spread to the cervical 
nodes, particularly in the less well dif- 
ferentiated forms. 
METASTASES. Our 
representative of 
"4 


own cases”! are 
many series of thy- 
_ in that metastases occur- 
red in over a third of the patients and 
even more commonly in the patients of 
20 vears or less7'. (To 
with metastases 


roid cancer 


some extent, 
will be over- 
weighted in large centers with exper- 
ience in handling thyroid cancer.) As 
previously noted, papillary 


Cases 


carcinoma 
has a predilection for the lateral cer- 
vical nodes, adenoma malignum for 
metastasis, and adenocar- 
cinoma for both routes. Lymph chan- 
nels lead also to the Delphian node™ 
lying above the gland in the midline, 
and along the inferior veins into the 
mediastinum. Involvement of the pos- 
terior triangle and the axilla has been 
noted*!. Blood-borne metastases go by 
preference to bone, and only to a 
slightly lesser extent to the lung. 

Bone metastases arise in the medul- 
lary canal, are osteolytic, expansile, 
ind frequently pulsatile. The spine, 
skull, pelvis, ribs, and long bones are 
favored, roughly in that order?™**, The 
iver is less commonly involved. In the 
ung solitary metastases are the excep- 
ion, especi: ally in children, where dif- 
use nodulation of the basilar portions 
s often found®’. In 28 cases of cancer 
{ the thyroid in children reported 


blood-borne 
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from Memorial Hospital in New York, 
26 cases showed metastases*”, 

THE USE OF FROZEN SECTION DIAGNOSIS. 
Frozen section diagnosis at the operat- 
ing table, to influence the course of the 
surgical procedure, has been of great 
use in certain types of cancers, es- 
pecially that of the breast. Its use in 
thyroid cancer is limited because of 
the degree of differentiation of many of 
these tumors. When the material sub- 
mitted has been obtained outside the 
gland proper, as from a lymph node, 
the presence of thyroid tissue, how- 
ever, normal looking, is diagnostic of 
malignancy, but tissue from within the 
confines of the gland often presents a 
difficult. problem**. Even significant 
papillary change, though unlikely in 
benign lesions, is not pathognomonic’. 
The difficulties afforded by the paraffin 
sections are exaggerated in the quick 
frozen material, which, though it may 
produce the desired information, can- 
not be relied upon to do so. 

CLINICAL OBSERVATIONS. — Toxicity. 
Carcinoma associated with toxic diffuse 
goiters is rare but not unknown®!!°, 
Several series suggest that the inci- 
dence in exophthalmic goiter coming 
to operation is less than 0.5¢'%7" 
Goetsch found minute adenoma forma- 
tion commonly in conjunction with the 
hyperplastic chi anges of diffuse toxic 
goiter, and prese nted 9 cases consid- 
ered malignant*®. The prognosis, never- 
theless, is good. Cattell considers all 
such cancers to be small, localized, and 
of low malignant potential’. Toxic 
nodular goiter, on the other hand, 
frequently associated with carcinoma; 
most writers feel that the incidence is 
not as great as in the non-toxic goiter 
group, but certainly significantly great- 
er than in the population at large. The 
malignancy itself is not responsible for 
the hyperfunction, with almost no ex- 
ceptions. The actual percentage fig- 
ures are, of course, dependant on the 
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criteria for a diagnosis of toxicity, 
which explains their discrepancy from 
various clinics. The figure given by 
Pemberton of 339 toxicity in a large 
group of thyroid cancer patients®? 
higher than the currently prevailing 
data would indicate. 

Solitary Nodules. When a single 
mass can be felt in the substance of 
the gland, there is uniform agreement 
that the likelihood of such a _ lesion 
being malignant is 20% or better!*:5.*° 
9,100 Tt should be realized that the 
solitary nature of a nodule is a clinical 
diagnosis, not a_ pathologic 
many such glands will prove at gross 
anatomical examination to contain 
multiple nodules****. Nevertheless, 
this clinical observation is so striking 
that it would seem mandatory that an 
isolated nodule be removed. 
prising to find an occasional dissent*. 

Clinical Signs of Malignancy. A\l- 
though the usual findings which sug- 
gest malignancy may be present, thy- 
roid cancer cannot be expected to pre- 
sent fixation or unusual hardness, with 
any regularity. Such findings are con- 
siderably more typical of thyroiditis. 
Tenderness and sudden enlargement 
indicate hemorrhage into a nodule, 
which may be involutional or neopl: iS- 
tic. An acceleration of growth in a 
long-standing goiter will usually mean 
malignant change. Dysphagia and 
hoarseness are common with any thy- 
roid enlargement; if, however, definite 
recurrent-nerve paresis is objectively 
demonstrated, it will be found to have 
arisen from thyroid cancer in most in- 
stances**. In spite of the relative be- 
nignity of thyroid cancer, one should 
not wait until the nature of a lesion is 
unmistakable before recommending 
treatment, as the prognosis varies in- 
versely with the certainty of 
diagnosis®® 

TREATMENT. Surgery. Surgery re- 
mains the major weapon in the control 


1S 


one, as 


is sur- 


clinical 
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of thyroid cancer. As the disease is 
more carefully it be- 
comes appare nt that many deaths m: LV 
be anticipated well be vond the 5- year 
period, the tende ICY is definitely to 
ward more radical treatment. The fact 
that a malignancy is slow-growing is 
not a justification for treating it con- 
servatively, when there 


followed, and 


is a reasonable 
complete extirpation 
risk or significant mu- 
initial step in surgical 


expectation — of 
without undue 
tilation. The 

treatment is excision of the lesion for 
biopsy, and since a) frozen section will 
often fail to establish the of the 
lesion, and b) simple enucleation may 
be inadequate therapy for even well 
differentiated tumors, most clinics em 
ploy total or total hemithyroi 
dectomy for this purpose. When lymph 
nodes clinically involved, this op 
sy there be supplemented — by 
radical neck dissection on the affected 


nature 


ne arly 


side. 
After 
either immediately ( 
terval for paraffin sections, further sur- 
gical procedures are not standardized. 


establishment of diagnosis, 


wv following an in- 


Most surgeons do not advocate more 
than an adequate local 
adenoma malignum, because it is un- 
likely to involve nodes. Total 
ablation of the lobe and 
isthmus and ipsilateral node dissection 
for adenocarcinoma where 
for the highly malignant tumors 
irrespective of node involvement, is in 
conformity with cancer surge ry at other 


excision for 


local 
involved 
and pos 
sible, 


sites®*: it is not, however, always prac 
Ried 1 n the absence of node involve 
ment, especially w hen the tumor is 


very well differentiated (that is follicu 
lar). Papillary carcinomas are cur 
rently a subject of debate. Crile re 
ports 18 cases treated by initial exci 
sion of the lesion, and local excision o! 
involved nodes as they appear, argu 
ing that his cases are all alive, tha 
the tumor in the nodes is confine 
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infiltrate, and that the 
majority of his patients are young 
women whom he hesitates to mutilate 
by neck dissection*’. This may prove 
to be a short-term point of view, not 
hy vears but by decades. MacDonald 
and Kotin® allege that bilateral in- 
volvement of the gland itself is com- 
than usually recognized”, and 
that following the principle of control 
of local disease before node dissection, 
total thyroidectomy. In their 
neck dissection should not be 
performed prophylactically, but only 
where the nodes are clinically involved, 
and the routine procedure should con- 
sist only of extending the dissection 
locally to the ipsilateral carotid region 
with tew nodes in this 
vicinity. It is difficult to see the ad- 
vantage of this latter part of the oper- 
ation, if the nodes are involved, 
it is inadequate, and if not, unnecessary. 
Cattell has found node involvement in 
50% of the cases of papillary carcinoma 
whose necks he hes dissected; the num- 
ber of these not evident clinically is 
not stated, but he is obviously leaning 
strongly toward prophylactic  dissec- 
Common practice appears to 
be not to dissect the neck prophylac- 
tically in the absence of demonstrable 
node involvement, but to wait until 
this is manifest and then do so'*-!845, 
In this sense, the situation is analagous 
to that of squamous epithelioma of the 
lip. It is our feeling, however, that in 
voung people, although the prognosis is 
vood, the life expectancy is long, and 
prophylactic neck dissection should be 
iven consideration in this 


and does not 


moner 


propose 
opinion, 


removal of a 


simce 


tion’> 


serious 
roup. 
It is also important to note that in- 
omplete removal of an extensive, that 
“inoperable” tumor has many de- 
rable aspects. It will forestall en- 
roachment of the lesion on ‘vital 
ructures in the neck, especially the 
achea, it will facilitate Roentgen 


treatment of the remaining tumor; and 
it may, when coupled with removal 
of the normal gland, make possible the 
use of radioactive iodine. (Total thy- 
roidectomy designed to potentiate the 
uptake of radioactive iodine in distant 
metastases will be discussed subse- 
quently, ) Wide operative intervention 
in the neck has been greatly extended 
by the liberal or routine use of trache- 
otomy and the control of cerebrospinal 
fluid pressure; it may be even more 
so with the employme nt of freeze-dried 
arterial grafts to bridge defects in the 
carotid artery. 

Roentgen irradiation is of definite 
value in the therapy of inoperable 
tumors, in particular the small cell 

variety of the highly malignant cancers, 

and papillary carcinomas. The sensi- 
tivity of thyroid carcinomas can, be 
expecte ‘d to diminish with increasing 
differentiation. The treatment of bony 
or pulmonary metastases of follicular 
tumors is as a rule of little success. 
This would tend to cast some doubt on 
the efficacy of prophylactive postoper- 
ative irradiation*®® Comparable data 
are difficult to olitein. At the Hospital 
of the University of Pennsylvania our 
data imply no distinct benefit from the 
use of prophylactic irradiation in the 
treatment of encapsulated cancer of 
low degree of malignancy but clinical 
observation supports its use for the 
more malignant lesions. This is sub- 
stantially the opinion of Hare*? and 
others®*1!, Ce rtainly, when used, 
cancericidal doses should be delivered, 
in the range of 6000 r. in air. If subse- 
quent data bear out the contention that 
postoperative irradiation offers a real 
improvement in survival rate, it will 
raise the question whether more ex- 
tensive operative procedures should not 
also be regularly employed. 

Radioactive iodine has introduced 
one of the most fascinating therapeutic 
agents on the cancer scene. It is pos- 
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sible only to survey the vast literature 
which this isotope has stimulated. In 
principle, radioactive iodine acts by 
virtue of the physiologic activity of 
the thyroid cell in absorbing iodides 
from the blood stream, concentrating, 
oxidizing, and fixing them, and retain- 
ing the thus formed thyroid hormone 
in the follicular colloid*®. To the ex- 
tent to which the malignant cell has 
retained these properties, isotopic 
iodine can be introduced specifically 
into this cell, where it will during its 
decay deliver gamma _ radiation. In 
1944, Frantz and associates reported a 
case of metastatic thyroid cancer which 
had demonstrated these properties 
absorbed radio-iodine, been subjected 
to internal 
a dramatic 


irradiation, and undergone 
resolution®**4, Since this 
a number of similar reports have ap- 
peared?!®.35,83,84,86 

Radio-iodine is not proposed as a 
substitute for the surgical therapy of 
cancer. Tissue diagnosis must be ob- 
tained; primary lesions are infinitely 
better treated operatively; and the ma- 
terial is not without hazard. It is ap- 
plicable to those cases with distant, 
o1 inoperable local, spread (and pos- 
sibly, as has been recently advanced, 
as a postoperative measure comparable 
to prophylactic external irradiation ). 
Its use is limited to those tumors which 
have maintained the properties of the 
normal gland avidity for, and re- 
tention of, iodine, which correlate 
fairly well with follicular structure and 
colloid formation*:**.**, It is evident, 
therefore, that only a selected group 
of well differentiated tumors, which 
have spread beyond the gland, will 


prove suitable for therapy. Unfortun- 


ately this group has been relatively 
small. 
The iodine avidity of carcinoma 


cells can best be ascertained by radio- 
radiation within the cells 
tissue section causes darkening of 


autography: 
in a 
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a photographic film’. The presence of 
radio-iodine is not enough, however: 
the concentration must be adequate to 
lead to cytotoxic radiation, and it must 
be uniformly distributed, since gamma 
radiation has low penetration, of the 
order of 2 mm**. Some tumors may 
take up iodine but turn it over so 
rapidly that it is not present sufficiently 
long to emanate sufficient irradiation" 
“74. In a group reported by Fitzgerald 
and Foote some uptake could be shown 

46 of 100, but very few had suffi- 
cient uptakes to justify administration 
of a therapeutic dose* 

Fortunately, this situation can be im- 
proved by stimulating the metastases 
to exert themselves more vigorously in 
the manufacture of thyroid hormone. 
Rawson showed that this could be done 
in certain patients by rendering them 
hypothyroid — by thyroidectomy and 
following this with a course of thiour- 
acil*®.*7, This method depends on an 
increase of pituité ry thyroid-stimulat- 
ing hormone in the induced hypothy- 
roid state, and may be 
giving exogenous T.S.H. In many cases 
in which the initial uptake of the 
tumor was poor, it has been increased 
to a satisfactory level, and in a 
cases this has been possible even when 
there has been no_pre-thyroidectomy 
uptake at all'®27)5°, 

Again, however, the cases have been 
largely confined to the adenocarcinomas 
showing a follicular pattern, and malig- 
nant adenomas*!'*!. There is also some 
evidence that continuous thyrotropic 
hormone stimulation may increase th 
rate of tumor growth, so that thyroidec 
tomy on a patient whose tumor failed 
to take up radio-iodine might act to his 
detriment*?. 

The picture 
studies on radio-iodine has become 
good deal clearer. Given metastasizin: 
thyroid cancer, patients with suitabl 
tumor types should be thyroidect: 


augmented by 


few 


emerging from the 
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mized 
for about 6 to 8 weeks. 


dose of 


thiouracil 
when a tracer 
radio-iodine is administered 
and the avidity of the tumor estimated 
by following the blood level or urinary 
excretion of radioactivity, or actu: ally 
fraction of the dose in- 
corporated per gram of tissue by bi- 
Opsy. 


and maintained on 


measuring the 


If this is not adequate (more than 
70 to SO excreted per 48 hours; less 
than 1/30 of the tracer dose per gram ) 
further thiouracil may be given, or ex- 
ogenous thyrotropic hormone m: iv be 


tried. When sufficient function is ob- 
tained, a therapeutic dose is given 
based on the size of the tumor, its 
avidity, and the limit of safety of total 
body radiation®’*', Since the blood 
concentration of the dose, at least 


initially, will be inversely proportional 
to the uptake of the tumor, the total 
body tolerance is more likely to be ex- 
ceeded if large doses are given to pa- 
tients with poorly —— tu- 
4 For the eason, surgical 
thvroidectomy — is preferable to Iya; 
ablation, to prevent excessive irradia- 
tion**, and also because sublethal ir- 
may impair the iodine-re- 
taining mechanism of the tumor?*. 


mors Sane 


radiation 


The effects of radioactive iodine on 
the human thyroid have been de- 
cribed. They are comparable to irradi- 
tion: fibrosis, vacuolization, distortion 
# nuclei with abnormal chromatin pat- 
terns and bizarre forms?5“7*%, In the 
it, large single doses of I); have pro- 
uced malignant change in a high pro- 
ortion of The total body 

fects of then not signifi- 

int in the therapeutic dosage range. 
ransient lymphopenia occurs com- 
There has been one case of 
fatal aplastic anemia®*?. Werner cau- 
tons against the use of the material 
li) pregnancy, where (again in the rat) 
cictinism and neoplastic change has oc- 
curred in the  fetus*’. Temporary 


instances? 
l, 33 are 


only*> 
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amenorrhea in the human has also oc- 
curred, but the effect on ovarian func- 
tion has not yet been elucidated. 

An estimate of the proportion of 
thyroid cancers which can be treated 
by radio-iodine depends of course on 
the distribution of the case material. 
Fifteen per cent is the figure usually 
given in the literature, but this means 
little without an indication of how 
many patients did not have metastases, 
und how many who did were best 
treated surgically. Rawson, Rall and 
Peacock report 30 cases with distant 
metastases, 21 of which had significant 
iodine concentration after thyroidec- 
tomy and thiouracil, and were treated 
with radio-iodine. Ten had a clinical 
There is no published body 
of data on the follow-up of success- 
fully treated patients as yet. 

ETIOLOGY; RELATIONSHIP TO NODULAR 
correr. The problem of the etiology 
of thyroid cancer revolves at present 
around the following questions: 1) Do 
goiters give rise to benign neoplasms? 
2) Do benign neoplasms give rise to 
cancer? 3) Do involutional nodules 
give rise directly to malignant change? 
4) If a significant number of thyroid 
cancers have actually evolved ‘from 
non-neoplastic goiters, what factors 
lead to goiter formation? and 5) What 
other factors may give rise to cancer? 

A relationship of some sort between 
cancer and nodular goiter rests firmly 
on clinical grounds. It has long been 
known that endemic goiter areas have 
a higher absolute cancer incidence**. 
Moreover, with few discrepancies, the 
relative incidence of malignancy in 
groups of nodular goiter from various 
parts of the country is remarkably uni- 
torm. If this incidence were artificially 
elevated by selection of cases, one 
would anticipate that as clinicians be- 
come more cognizant of the possibility 
of cancer in malignant nodules, an in- 
flux of less selected cases would lower 


response '” 
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the percentage of cancer, but far from 
this being the case, it has, if anything, 
increased. Thus, though there may 
well be differences in etiology between 
endemic sporadic goiter, both 
forms are significantly correlated with 
the presence of cancer. 

The clinical observation that sudden 
change in a goiter of long standing will 
often represent malignancy is certainly 
a valid one. It does not so readily fol- 
low that the existence of a goiter for 
a period of years before its excision 


and 


and diagnosis as cancer, implies malig 
pant change in a benign neoplasm or 
an involutional nodule. 
time between 


and 


The elapse of 
observation of a mass 


excision otf a cancer averages 
about 4 vears in a number of re ports’.**, 
of these i. 
sions makes it difficult to exclude the 
presence of cancer from the onset, and 
it may be exceedingly difficult histolog- 
ic lly to be certain whether the whole 
of a given nodule is malignant, or a 
portion of it benign, especially in view 
of the resemblance to normal 
thyroid many of these lesions show. 
The pathologic study of thyroid cancers 
will turn up a few cases where an ap- 
parently benign lesion has undergone 
malignant change®?, but more often 
this is not demonstrable, and fre ‘quently 
the tumor seems to have 
nant from its onset. From the clinical 
point of view, therefore, the relation- 
ship of nodular goiter to malignancy is 
clear, but the sequence through aden- 
oma is not so 


The slow- -growing nature 


ck se 


been malig- 


obvious™*:!°!, Meissner 
and McManus comment that the aver- 
age age at diagnosis of adenomas and 
carcinomas (except for the an iplastic 
lesions) is identical, and that whereas 
papillary lesions predominate among 
the malignant tumors, they make 7 
only a minority of the benign ones® 

It should also be pointed out that even 
the “solitary” nodules, in which the 
incidence of malignancy is unquestion- 
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ably high, are often not true adenomas; 
multiple nodules not — clin- 
ically may prove to be present, or the 
lesion may simply be evolutions? In 
the series from the Hospital of the Uni- 
versity of Pennsylvania adenomas out- 
cies carcinomas by less than two 
It is sate that 
nodular goiters prov ide a soil for neo- 
malignant, 
but it is certainly not demonstrated, as 
stated, that 80 to 90% of 
trom true 


to one”! to assume then, 


plastic change, benign or 
commonly 
cancers arise adenomas** 
The formation of nodular goiters im 
plies that areas within the thyroid re- 
spond to certain stimuli in different 
tashion than the remainder of the gland 
In this connection the study 
goiter by 
progression 


substance. 
ot the 
Tavlor is of interest®?. The 
is traced through simple diffuse goiter 
uptake, 


the gland shows 


evolution of nodular 


showing excess iodine to a 


stage where areas ol 
local hyperfunction, or, more rarely, a 
solitary hyperactive nodule. Following 
this the hyperactive nodules undergo 
and central necrosis, and 

become inactive, their 
function being replaced by other hy 
peractive Nodularity commences 
at about age 25, and multiple nodules 


hemorrhage 
subsequently 


areas, 


present by 40, the 
inactive to active 
with age. Such changes must be initi 
ated and to some 
a goitrogenic agency; since the 
of Marine and Lenhart! 
ficiency has been prominently imp! 
cated. Endemic goiter appeared to b 
satisfactorily explained on this bas 
though 
\ctively 


proportion ot 
nodules increasing 
extent sustained by 
wor! 


iodine ce 


sporadic goiter is less s 


goitrogenic prince iple s hay 


‘been suggested for many years to r 


oncile this and other discre pancies"’ 
It is now generally accepted that mai 
substances have goitroge1 
properties and that most of th 
act by reducing the 
the thyroid gland and reducing cir 


cietary 


60.99 


level of iodine 
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lating thyroid hormone, thereby induc- 
ing the pituit iry to secrete thy rotropic 
hormone and resulting in thyroid hy- 
pertrophy. Such substances probably 
must augment the iodine deficiency in 
goiter areas. ; 

On an experimental basis, using the 
rat, the action of goitrogens has been 
shown conclusively to induce malig- 
nant proceeding through a 
phase analogous to goiter formation in 
HO66LT Two findings are of 
especial interest, first that the addition 
of a carcinogen greatly accelerates the 
process~=* 
pituitary necessary in 
order to tr: insphi int these tumors, which 
were otherwise morphologically. malig- 
nant®®” 

Summary. From the general picture 
we may conclude: 


/ 68 
change 


man 


and second that continuous 
stimulation is 


1) Thyroid cancer has a definite re- 
lationship to involutional change in the 
gland, and must be ruled out in any 
adult with a nodular thvroid, and an- 
ticipated in any youth with palpable 
abnormality. 
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2) Although many, if not most, thy- 
roid cancers are of lower malignancy 
than cancers at other common sites, 
they nevertheless have lethal potenti- 
alities which should not be ignored. 

3) The pathologic classification of 
thyroid cancer is tending to simplify 
in the light of more information on 
clinical behavior and on the degree of 
physiologic differentiation as determin- 
ed by radio-iodine. 

) The surgery of thyroid cancer is 
inclining toward a more radical ap- 
proach, with neck dissection usually 
employed in the presence of cervical 
node and more commonly 
as a prophylactic measure. , 

5) External irradiation is of value 
in the treatment of some inoperable 
tumors, and probably as a prophylactic 
postoperative measure. Internal irradi- 
ation with isotopic iodine, emerging 
from the experimental stage, has a 
restricted but unquestionable field of 
usefulness the confines of which are be- 
coming increasingly distinct. 


metastases, 
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IN a certain number of patients who 
come to the ophthalmologist with the 
complaints of headaches and disturb- 
ances of vision, edema of the optic 
disks will be found. In some of this 
group, consideration of the history and 
of the demonstrable changes in the vi- 
sion and visual fields will eliminate the 
possibility of optic neuritis and estab- 
lish the diagnosis of papilledema or 
choked disk. As is well stated by 
Yaskin, Groff and Shenkin*?, “Every 
case of papilledema with or w ithout 
other evidence of intra- 
cranial pressure should be suspected 


increased 


from the start as harboring an intra- 
cranial space-taking lesion until proven 
otherwise.’ However, it is known that 
in some cases of bilateral papilledema 
exhaustive and repeated neurologic and 
neurosurgical examinations fail to dem- 
onstrate the presence ot such a lesion. 
The favorable outcome of most of these 
cases is further evidence of the ab- 
sence of an intracranial neoplasm. Pa- 
tients who present this syndrome are 
ot particular interest and concern to 
the ophthalmologist from the stand- 
points of determining the probable 
mechanism of production of the papil- 


MINNESOTA 


treat 
ment to be employed to forestall, it 
possible, the development of secondary 


ledema and of the methods otf 


optic atrophy and consequent perma 
nent loss of vision. 

Some authors tend to include in the 
group 
which present evidences of inflamma- 


cerebral pseudotumor Cases 
torv disease of the central nervous sys- 
tem. It may be more logical, however. 
to make the diagnosis of pseudotumor 
only in cases in which, in the words of 
Walsh", “No explanation can be given 
for the symptoms and signs which sug- 
gest the presence of cerebral tumor.” 
Only in this way will it be possible to 
collect data which may ultimately lead 
to the determination of the mechanism 
concerned in the production of t! 
typical syndrome of bilateral papil 
ledema, a normal or smaller than nor 
mal ventricular system and a cerebro- 


{ 


spinal fluid normal except for increas 
in pressure. 

The confusion which may arise in 
attempts to interpret the pseudotun 9) 
syndrome, if cases with cytologically o1 
chemically abnormal — cerebrospi al 
Huids are included, is illustrated )\ 
two articles appearing in recent o h- 


°The Mayo Foundation is a part of the Graduate School of the University of Minnesota 
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Cogan" 


publications. Giller and 
reported 7 cases under the 
diagnosis of meningeal hydrops, which 
they consider to be synonymous with 
pseudotumor cerebri. This term (men- 
ingeal hydrops) was introduced origi- 
nally by Passot*® to designate cases, oc- 
curring as complications of otitis media, 
in which the symptoms resembled 
cerebral tumor more than meningitis 
and in which the cerebrospinal fluid 
was normal except for the increased 
Passot thought that there was 
an excess of fluid in the subarachnoid 
space in these cases. Giller and Cogan!'® 
stated that the cerebrospinal fluid is 
clear, the pressure elevated, with 
usually no abnormality in cells or pro- 
tein. Some degree of pleocytosis or 
increase in protein content was ob- 
served in 4 of their cases, though they 
noted in their résumé that no signifi- 
cant increase of cells protein was 
present except temporarily after ven- 
triculography or repeated spinal punc- 
tures. Posner“? reported an interesting 
‘transient glaucoma associated 
with meningeal hydrops” in which the 
pi apille ‘dema receded and the symptoms 
cleared after repeated spinal punctures. 
Ventriculograms were normal, but the 
cerebrospinal fluid contained 31 lymph- 
ocytes per cubic millimeter and 70 mg. 
prote in per 100 cc., and a smear of the 
ventricular fluid revealed Gram-posi- 

e bacilli, and a culture, Bacillus sub- 
tilis. If any significance is ascribed to 
this last finding, the case can hardly be 
considered one of pseudotumor in the 
nurrower sense. 

\ccording to Ray and Dunbar*?, the 
term “pseudotumor cerebri” was intro- 
duced by Nonne** in 1914 to designate 
a syndrome which he? had described 
in 1904 as a more or less chronic devel- 
opment of the picture of brain tumor 
wth or without localizing — signs 
a | without demonstrable pathologic 
chinges. The group of 22 cases re- 


pressure. 


case ot * 


ported by Frazier'’ under the title of 
cerebral pseudotumor in 1930 was a 
rather heterogeneous one and included 
cases which today would probably not 
be so classified. In some instances 
roentgenograms of the head were ab- 
normal and localized encysted collec- 
tions of fluid were present. In at least 
one of the cases papilledema was not 
present. Pleocytosis in the cerebro- 
spinal fluid was said to be not uncom- 
mon in the group. The presence of 
dilatation of the ventricles was not 
thought to militate against the diagno- 
sis of pseudotumor. The long duration 
of the symptoms and the benign course 
of the disease were the chief features 
by which the diagnosis of pseudotumor 
was established. Nineteen of Frazier’s'™ 

2 patients were alive 1 to 25 years 
sites they were first studied and all but 
4 had been observed for more than 
2 years, “a period which has been pro- 
posed as a criterion. by which to ex- 
clude tumor proper.” 

Among the terms considered by Gil- 
ler and Cogan'® to be synonymous with 
meningeal hydrops and pseudotumor 
cerebri_ is “otitic — hydrocephalus.” 
Though Walsh*® in his text devoted 
separate sections to otitic hydrocepha- 
lus and to pseudotumor cerebri and 
stated that dural sinus thrombosis 
should be differentiated from pseudo- 
tumor, and though I am inclined to 
agree that the two are different en- 
tities, it is interesting to try to trace 
the steps leading up to the concept 
that thrombosis of the superior sagittal 
sinus is responsible for the develop- 
ment of the pseudotumor syndrome. 

Otitic Hydrocephalus. In 1925, Lil- 
lie and Lillie®® reported 4 cases in 
which bilateral choked disks were 
present in association with surgical 
mastoid disease without apparent in- 
tradural involvement and in the ab- 
sence of lateral sinus thrombosis. The 
choked disks subsided slowly following 
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mastoidectomy without further treat- 
ment. In 1931, Symonds** stated that 
“As a not very uncommon complica- 
tion of otitis media there may occur 
a state of increased intracranial pres- 
sure due to the presence of an excess 
of normal cerebrospinal fluid.” He 
thought that the cause of this increase 
of cerebrospinal fluid was obscure and 
he suggested the name “otitic hydro- 
cephalus” because this term would not 
imply an inflammatory process and also 
would not specify whether the excess 
fluid was present in the ventricles or 


in the subarachnoid space. One of 
Symonds** patients had an_ infected 
lateral sinus thrombosis, another an 


extradural abscess following a mastoid- 
ectomy for recurrent chronic mastoid- 
itis and the third had had acute otitis 
media 6 weeks previously. The symp- 
toms and signs of otitic hydrocephalus 
as described by Symonds** are prac- 
tically identical with those of pseudo- 
tumor cerebri: intermittent headache. 
papilledema, occasionally lateral rectus 
paralysis and increased cerebrospinal- 
fluid pressure in a patient who looks 
well. 

In 1937, Williams*! stated his opinion 
that otitic hydrocephalus was not a 
distinct entity but was only one form 
of the acute or subacute hydrocephalus 
which might be produced by involve- 
ment of the arachnoid by bacteria or 
toxins from any source. This concept 
was very similar to that of Mc Alpine?! 
who introduced the term “toxic hydro- 
cephalus” because he thought that the 
designation “otitic” was too limited. 
since the same syndrome might follow 
infections other than otitis media and 
mastoiditis. He reported 5 cases fol- 
lowing nasopharyngeal infection in 
which the main clinical features were 
“advanced papilledema in association 
with a general state of physical fitness, 
an alert mind, the absence of any local- 
ized signs, and a normal spinal fluid 


apart from a_ greatly increased pres 
sure. 

Williams"! thought that the hypothe 
sis that the hydrocephalus was_ pro 
duced by interference with the mech- 
anism of absorption of the cerebro- 
spinal fluid was the best documented 
and he suggested that the pressure of 
the hydrocephalus on the cranial 
sinuses, especially at their exits through 
the cranium, might cause a continua- 
tion of the hydrocephalus by mechani- 
cal means. On the other hand, Me- 
Alpine** thought that the basis of the 
hydrocephalus was the overproduction 
of cerebrospinal fluid as a result of a 
functional disturbance of 
plexus. In his opinion, the negative 
Queckenstedt, the free flow of fluid 
and the normal ventricles in these cases 


the choroid 


indicate that the fluid is accumulated 
outside of the ventricular system. It 
is of interest to note that in both of 
the cases reported by Williams the 
lateral sinus was not thrombosed, un- 
less thrombosis developed after surgical 
treatment in the second case. 
Papilledema in Association With 
Lateral Sinus Thrombosis. It is a rec- 
ognized fact that papilledema can de- 
velop as a result of thrombosis of the 
lateral 
Crowe!” stated that among 26 patients 
with thrombosis of the 
lateral sinus, choked disks were found 
in 12, unilateral in 2 and bilateral in 
10. They thought that the unilateral 
choked disks were due to involvement 


sigmoid or sinus. Dill and 


sigmoid or 


of the cavernous sinus and the bilateral 
to increased intracranial pressure. How 
ever, the cerebrospinal-fluid pressvre 
was determined in 6 of the cases with 
bilateral choked disks and was found 
to be elevated in 3 and normal in 3 
According to Williams*!, Cairns’ re- 
ported in 1930, under the name of 
“serous meningitis or arachnoiditis a 
group of cases similar to those |. ter 
called “otitic hydrocephalus” by S\m- 
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onds**, but not necessarily 


to middle 


secondary 
ear or mastoid infection. In 
one of his cases, the left lateral sinus 
may have been thrombosed, since there 
was no rise in the pressure of the cere- 
brospinal fluid when the left jugular 
vein was compressed (the Tobey-Ayer 
test). 

In 1936, Ersner and Myers! stated: 
“In a previous publication we suggested 
that venous stasis of the intracranial 
circulation may prevent absorption of 
the cere brospin: il fluid. This stasis may 
be produced by disease either in the 
mastoid process or other parts of the 
temporal bone or by anomalies of the 
cranial veins. Arse ‘ntgenologic: lly, some 
of these cases presented variations in 
the size of the lateral sinuses and jugu- 
lar foramina.” These authors reported 
in which the right lateral sinus 
was obliterated following thrombosis 
complicating acute mastoiditis. The left 
lateral sinus was found to be smaller 
than the right. In subsequent episodes 
of acute otitis media on the right, the 
patient would have headache, drowsi- 
ness, nuchal rigidity and choking of 
the right optic disk. In another case, 
choking of the right disk and lateral 
rectus paralysis developed after obliter- 
ation of the right lateral sinus for 
phlebitis. In both cases, the symptoms 
were relieved by dehydration and 
lumbar puncture. Ersner and Myers"! 


ad Case 


thought that these observations cor- 
roborated the hypothesis that intra- 
cranial circulatory disturbances were 


important factors in the production of 
otitic hydrocephalus. 

Shapiro*® reported 
after radical mastoidectomy and lab- 
Vriiithectomy, removal of a clot from 
the right lateral sinus and ligation of 
the right jugular vein, headaches and 
choled disks developed which receded 
Wit out specific treatment. As _ there 
Was no inequality in the jugular for- 
ama, Shapiro*® postulated an arach- 


case in which, 


noiditis in the posterior fossa. However, 
Greenfield’? pointed out that changes 
in the ocular fundi occurred in 8 of his 
22 cases of thrombophlebitis of the 
lateral sinus and might precede more 
pathognomonic signs. Full veins on the 
affected side were present in 2 cases, 
blurring of the margins of both disks 
in 3 and elevation of the nerve heads 
in 3. 

Ford and Murphy'* reported the case 
of a girl, aged 7 years, in whom head- 
ache, vomiting, papilledema and left 
lateral rectus paralysis developed one 
week after an attack of acute otitis 
media in the left ear. A ventriculogram 
revealed small, symmetrically _ plac- 
ed ventricles. A right subte ‘mporal de- 
compression was made. The papille- 
dema receded and the girl remained 
well for 2 years. Then acute left mas- 
toiditis was followed by fatal menin- 
gitis. Necropsy reveale d, in addition 
to the recent meningitis, that the left 
lateral sinus was replaced by a fibrous 
cord with a tew small vascular channels 
running through it. This was interpret- 
ed as organization and partial recanal- 
ization of a thrombus which had occur- 
red 2 vears before and which was re- 
sponsible for the development of in- 
creased intracranial pressure at that 
time. 

Thrombosis of the Superior Longi- 
tudinal or Sagittal Sinus in Otitic Hy- 
drocephalus. In 1937, Frenckner'* de- 
scribed a case in which headache, 
diplopia and bilateral papilledema de- 
veloped following radical mastoidec- 
tomy for chronic otitis media. The 
cere ‘brospinal fluid was found to be 
under a pressure of 350 mm. of water. 
A sinogram was attempted by injection 
into the posterior part of the superior 
longitudinal sinus, but no blood could 
be withdrawn from the sinus. Later, by 
carotid angiography, a phlebogram was 
obtained which revealed the presence 





ot obstruction of the posterior part ol 


the superior longitudinal sinus. 
In 1937, 


a case studied at necropsy which show- 


Bailey and Hass’ reported 


ed the sequence of otitis media, lateral 
sinus thrombosis, retrograde propaga- 
tion of the thrombus into the superior 
longitudinal sinus and obstruction of 
tributary cerebral veins with resultant 
hemorrhages and necrosis of the brain. 
They thought that their cases demon- 
strated that thrombosis of the superior 
longitudinal sinus was not invariably a 
fatal lesion and that thrombi in this 
sinus could become organized and 
canalized., 

Also in 1937, in a further discussion 
of otitic hydrocephalus, Symonds" stat- 
ed: “It is suggested that mural thrombo- 
phlebitis of the superior longitudinal 
sinus, by retrograde extension from the 
lateral sinus, may, by putting out of 
action a sufficiently large proportion 
of the arachnoid villi, be the cause of 
Symonds** took 
note of the fact that the suggestion had 
been made that obstruction of the lat- 


otitic hydroce phi ilus.” 


eral sinus might in itself be responsible 
for an increase in intracranial pressure. 
He thought this unlikely, because later- 
al sinus thrombosis is a rather common 
complication of otitis media and hydro- 
cephalus is rare, and also because hy- 
drocephalus may occur when, as judged 
by the Quecke nstedt test, both lateral 
sinuses are patent. However, he agreed 
that the incidence of lateral sinus 
thrombosis in cases of otitic hydro- 
cephalus was rather high. In his 12 
lateral 
sinus thrombosis was proved in 5 and 
probable in 3 others. He thought that, 
anatomically, 


cases of otitic hydrocephalus, 


superior longitudin: il 


sinus thrombosis should be more likely 
to occur in cases of involvement of the 
right lateral sinus. He found that among 


26 collected cases of otitic hydroce »pha- 
unilateral otitis media, 


lus following 
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the right ear was involved in 17 and 
the left ear in 9. 

' stated that, in cases of 
fatal occlusion of the superior longi 


Svmonds** 


tudinal sinus, ervthrocevtes are found in 
the cerebrospinal Huid and, in some in 
stances, there is gross) subarachnoid 


bleeding. In his words, 


“There is a discrepancy here between th 
frequent presence of blood in the cerebro- 
spinal fluid in cases of proved thrombosis of 
the superior longitudinal sinus, and its ab- 
sence in the cases of otitic or infective hydro 
cephalus in which the writer has suggested 
thrombosis of that sinus as the cause. It is 
possible, however, that this discrepancy may 
depend upon the fact that in the former 
group, with the exception of two cases, the 
proof of longitudinal sinus thrombosis 

obtained only at postmortem. In the fatal 
cases with extensive occlusion of the sinus 
there is nearly always occlusion, if not throm- 
bosis, of the large. middle group of superior 
cerebral veins, and with this often subarach- 
noid hemorrhage, and areas of red softening 
in the brain. The degree, extent and local 
ization of thrombosis in the superior longitud- 
inal sinus resulting in a bloodstained cerebro- 


spinal fluid mav be those which usually re- 


sult in death before hydrocephali: sympt 
have had time to appear.” 


Gardner!” objec ted to the term “otitic 


hydrocephalus” because, he pointed 
out, ence phalographic studies will not 
permit a diagnosis of hydrocephalus. 
Although there may seem to be an in 
creased amount of fluid in the ventricles 
by ventricular estimation, the ventricles 
are actually normal or smaller than 
normal in size. He did not think that 
there was a true increase in the amount 
of cerebrospinal fluid in these cases. 
He thought that the increase in intra- 
cranial pressure was caused by inter- 
ference with the outflow of venous 
blood from the cranial cavity, and that 
recovery from the state of increased 
intracranial pressure occurred “when 
by means of recanalization or the de 
velopment of collateral supply, the re- 
turn of venous blood from the cranial 
cavity is once more adequate.” He 
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which increased 
intracranial pressure persisted from 1 
to 11 months after acute otitis media. 
The presence of lateral sinus throm- 
bosis was proved at mastoidectomy or 
at necropsy in 5 cases and was sug- 
gested by the Tobey-Ayer test in 3 
others. Nec ropsy in 2 cases showed ex- 
tensive thrombosis of the dural sinuses 
including the longitudinal sinus. How- 
did not think that it 
was necessary for the development of 
the svndrome that the superior longi- 
tudinal sinus be thrombosed. 
Thrombosis of the Superior Longi- 
tudinal or Sagittal Sinus in Pseudo- 
tumor Cerebri. In his 1937 paper in 
which he stated his belief that  otitic 
a symptom 
of superior longitudinal sinus thrombo- 


reported 10 cases 


ever, Gardner! 


hydrocephalus Was really 


ts 


sis, Svmonds*> re ported 3 cases which 
presented the syndrome of otitic hydro- 
cephalus but in which the primary 
source of infection was not in the mid- 
dle ear. In 1941, Martin and Sheehan?* 
reported an interesting case which, 
though not classified as pseudotumor 
cerebri, gave support to the concept 
that obstruction of the superior longi- 
tudinal sinus could lead to an increase 
in intracranial 


d 32 vears, 


pressure. A woman, 
14 davs after delivery 
developed weakness of the left arm, 
paralysis of the left side of the face 
and slight weakness of the left leg and 
had repeated convulsions during a 24- 
hour period. The cerebrospinal fluid 
was under normal pressure but was 
slightly bloody. No further symptoms 
developed for 2 weeks but then con- 
vulsions occurred daily for 3 days. The 
cer brospinal-fluid pressure rose to 
240. mm. of water, and headaches and 
pap lledema developed. On the 69th 
da, of the illness, exploratory crani- 
otoiy revealed an organized occluded 
vei’ in the fissure of Rolando and some 
soft ning of the cerebral cortex. The 
pat nt lett the hospital 1 month later 


lve 


without disability. The authors ex- 
plained the rise of intracranial pres- 
sure on the basis of occlusion of the 
superior longitudinal sinus secondary 
to thrombosis of the right rolandic vein 
with resultant obstruction to absorp- 
tion of the cerebrospinal fluid by the 
pacchionian bodies and the superior 
longitudinal sinus. 

In 1948, Lima?! stated that occlusion 
of large intracranial arteries, especially 
the sylvian arteries, may be demon- 
strated by arteriogri iphy in patients 
whose clinical histories suggest cere- 
bral tumor and some of whom have 
papilledema. In one of his patients 
who was suspected of having a brain 
abscess, angiogr: iphy revealed occlu- 
sion of the superior longitudinal sinus. 
Lima asserted that, if cerebral pseudo- 
tumor is due to cerebral thrombosis, 
angiography can enable one to make 
the diagnosis. 

In their first paper, published in 1950, 
Rav and Dunbar"! deviated some- 
what from the usually accepted concept 
of “pseudotumor cerebri,” which is 
generally regarded as a benign process, 
by saying that a few patients may die 
in the acute phase of the disease. They 
reported the case of a woman, aged 
48 vears, who had a sudden onset of 
weakness, blurred — vision, 
headache and diplopia. These symp- 
toms persisted for 2 weeks, then  re- 
gressed, but recurred .6 months later. 
At this time, the patient presented 
bilateral papilledema, right — lateral 
rectus paralysis, normal vision and 
visual fields, normal head rays and 
electroencephalogram. The — cerebro- 
spinal fluid was normal except that it 
was under increased pressure (480 mm. 
of water ). Three ventriculograms show- 
ed small ventricles without distortion 
or displacement. Carotid arteriograms 
revealed complete block of the right 
common carotid artery 2 cm. proximal 
to its bifurcation. Eight months later 


vomiting, 
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a venogram of the superior sagittal 
sinus revealed a block at the junction 
of the middle and posterior thirds of 
the sinus. The venous pressure in the 
sinus equaled 480 mm. of saline solu- 
tion (normal 100 to 150 mm.). Five 
months after removal an organized 
thrombus from the sinus and a short 
course of anticoagulants, the papille- 
dema had receded and the patient was 
in good health. 

Rav and Dunbar*' gave three reasons 
for thinking that obstruction to venous 
drainage of the brain might be respon- 
sible for the syndrome of pseudotumor 
(1) bilateral neck dissections 
and bilotorsl ligation of the jugular 
veins frequently result in papilledema, 
headache, diplopi: i and increased cere 
brospinal-fluid pressure which may per- 
sist tor some time: 


cerebri: 


) ligation or re- 
section of the cactition two thirds of 
the superior sagittal sinus during the 
removal of parasagittal meningiomas 
may result in coma and death due to 
massive congestion and hemorrhagic 
edema of both hemispheres; and (3) 
thrombosis of the superior sagittal sinus 
has been demonstrated at necropsy in 
cases of pseudotumor cerebri. 

In a later paper, Ray and Dunbar*” 
reported, under the classification of 
pseudotumor cerebri, 4 cases in which 
they had carried out sinus venogr: iphy. 
Occlusion of the supe rior sagittal sinus 
was demonstrated in 3 and occlusion of 
the dominant transverse sinus in the 
fourth. They expressed the opinion 
that most cases hitherto classified as 
increased intracranial pressure of un- 
known origin will prove to be instances 
of thrombosis of the superior sagittal or 
transverse venous sinuses. They did 
not agree with Symonds as to the 
necessity of involvement of the super- 
ior sagittal sinus. They thought that 
the increased intracranial pressure was 
the purely mechanical result of obstruc- 
tion of the intracranial venous system 


and that, therefore, thrombosis of on 
transverse sinus could lead to increased 
intracranial pressure if the other trans 
verse sinus was absent or inadequate to 
serve as a channel for drainage of the 
superior sagittal sinus. They did not 
think that it was possible to rule out 
the presence of thrombosis of the 
superior sagittal sinus by the Tobey 
Aver test. They 
pected cases of pseudotumor cerebri, 


advised that, in sus 


the presence of normal ventricles b 
established by ventriculography befor 
proceeding with a venogram. The 
techniques of dural sinus venography 
were described by Ray, Dunbar and 
Dotter™ 

Hemorrhage in With 
Thrombosis of the Superior Sagittal 
Sinus. 


the use of anticoagulants in the treat 


in another paper. 
Association 
Ray and Dunbar*'** suggested 
ment of patients presenting the pseudo 
tumor syndrome with proved or sus 
pected venous sinus thrombosis. Bar- 
nett and Hyland? warned of the poten- 
tial dangers in this type of therapy in 
view of the known hemorrhagic compli- 
cations of such thromboses. The charac 
teristic presence of intracranial or sub- 
arachnoid bleeding in association with 
thrombosis of the superior sagittal 
sinus, particularly in its acute phase 
is a rather strong argument against « 
cepting thrombosis of this sinus as the 
cause of many cases of pseudotumor 
cerebri, particularly of those in which 
papilledema is discovered accident: lly 
and is not accompanied by, or histor- 
ically preceded by, 
intracranial 
Cogan’s'® seventh case of 
hydrops,” repeated spinal punctures 
yielded a bloody fluid under incre: ed 
Necropsy revealed throm- 
bosis of the pesterior half of the super- 
ior longitudinal sinus and incomp 
thrombosis of both lateral sinuses with 
partial recanalization. These thi 
boses were estimated as being alout 


any symptoms ot 
disease. In Giller and 


“meningeal 


pressure. 
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{ months old, corresponding to the on- 
set of symptoms. This case was clas- 
sified by the neuropathologist as one 
of cerebral pseudotumor in spite of 
the presence of a small hemorrhage 
in the left temporal lobe and a recent 
cerebellar infarction. It is true that 
this case was complicated by hyper- 
tensive disease which may have been 
responsible for the more recent cere- 
bral lesions. 

On the other hand, Ford and Mur- 
phy'* reported the case of a woman, 
aged 26 years, who had headache and 
vomiting for 10 days. 
stuporous and had 


She was semi- 
bilateral papil- 
ledema and lateral rectus pi aralysis. 
fhe cerebrospinal fluid was under 
great pressure and was blood-tinged. 
\ ventriculogram revealed small and 
svmunetrical patient 
died following subtemporal decompres- 
sion. Necropsy revealed extreme con- 
gestion and edema of the brain and a 
partially organized thrombus occupying 
the entire length of the superior longi- 
tudinal sinus with its collaterals, the 
torcular Herophili and the left lateral 
sinus. The authors did not classify this 
case as one of cerebral pseudotumor. 

Nevertheless, it seems to have been 
fairly definitely established that throm- 
bosis of the superior longitudinal 
sinus can cause edema of the brain 
and that hemorrhage may not be an 
outstanding feature of the thrombosis. 
Thus Holmes and Sargent'*, in com- 
menting on 76 cases of gunshot injury 
involving the superior longitudinal 
sinus, said: 


ventricles. The 


e general symptoms of intracranial pres- 


sure have been as a rule pronounced. Most 
of the patients have suffered considerably 
fron; headache, and in some it has been 
part) ularly severe. In five cases there was 
so lefinite optic neuritis with considerable 
Welvig of the discs, and not merely such 
cong stion and blurring of their edges as is 
‘seen na large proportion of all gunshot 
wou of the head. In four of these cases 


at least we could exclude meningitis and 


secondary cerebral abscess, and must con- 
sequently attribute — the ophthalmoscopic 
changes to the oedema and swelling of the 
brain.” 


These authors stated also that the 
injury usually caused a thrombus in 
the superior longitudinal sinus with 
congestion or thrombosis of neighbor- 
ing cortical veins. The cortex and sub- 
cortical white matter were edematous 
with minute hemorrhages and, in a few 
instances, softening of the brain tissue 
near the mesial fissure. Uncomplicated 
cases, they said, showed a remarkable 
tendency to improve, probably because 
free venous anastomosis pe rmitted re- 
establishment of the circulation. Sub- 
dural hemorrhage was rare and, if 
present, was only a thin film not re- 
quiring operative intervention. 

Barnett and Hyland? stated that 
many patients with intracranial venous 
thrombosis are capable of recovery and 
they added, “The condition may occur 
in otherwise healthy individuals and 
we have a growing group of post- 
partum and ‘pseudotumor’ cases under 
observation who have recovered from 
the effects of the intracranial lesion.” 
They reported a case, arteriographically 
proved to have a thrombosis of the in- 
ternal carotid artery, in which the pro- 
longed presence of papilledema in 
association with normal ventricles led 
to the assumption of a concomitant 
thrombosis of the superior longitudinal 
sinus. They suggested also that the 
papilledema observed in some cases of 
leukemia might be caused by throm- 
bosis of the superior longitudinal sinus. 

Nielsen and Compal reported 
their necropsy findings in 43 cases of 
lateral sinus thrombosis associated with 
otitis media. In 4, the thrombosis had 
extended into the superior longitudinal 
sinus, and in 1, the superior —" 
inal sinus was involved along with « 
number of other sinuses. They studied 
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also 2 cases with isolated thrombosis 
of the superior sagitt: il They 
noted the variability and at times ab- 


sence of symptoms in cases of 
superior 


sinus. 


otitic 
longitudinal sinus thrombosis 
and concluded that the sinus, if not 
infected, might be thrombosed without 
causing any serious cerebral damage. 
it the thrombosis develops 
adequate collateral circula- 
may be established for 
drainage of the cerebral cortex, es- 
pecially if the anterior portion of the 
sinus remains patent. 


Possibly, 
gradually, 


tion venous 


Under such cir- 
cumstances, the only clinical symptoms 
might be to failure of ab- 
sorption of the cerebrospinal fluid and 
the resultant 


pressure. 


those due 


increase in- intracranial 
venous thrombosis in 
the central nervous NMartin=" 
stated that the effects of thrombosis of 
the sinuses and veins could be 
mined more readily 
cases. In 


In discussing 


svstem, 


deter- 
in aseptic than in 
general, thrombosis 
of a sinus without thrombosis of asso- 
ciated veins produced W idespread or 
general obstructive effects 
with increase of 
pressure. 


septic 


such as 
intracranial 
Thrombosis of cerebral veins 
caused bleeding into the neighboring 
brain tissue and focal symptoms cor- 
responding to the area of the brain in- 
volved. In any particular case, the 
symptoms and signs might be those 
arising from either lesion or might # 
a mixture of the two. An example o 

such a mixed picture was reported he 
Russell**. Papilledema and_ increase od 
cerebrospinal-fluid pressure developed 
on the basis of aseptic, marantic type, 
sinus thrombosis which began in the 
right lateral sinus and spread_back- 
ward into the superior longitudinal 
sinus as shown at necropsy. Death re- 
sulted from perforation of a tubercu- 
lous ulcer of the ileum. There was no 
evidence of intracranial tuberculosis. 
This was not a typical cerebral pseudo- 


edema 
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tumor, since there was left hemiparesis 
due to a parasagittal hemorrhagic in- 
farct in the posterior part of the right 


frontal lobe and there was also mild 


symmetrical dilatation of the ventric- 
ular system. 
It is of interest to note that Beck 


was unsuccessful in his experimental 
efforts to reproduce the pseudotumor 
svndrome in animals. He said: “We 
are forced to conclude that, at any rate 
in the dog and cat, the 
of the superior 
be suddenly 


greater part 
longitudinal sinus can 
obliterated without any 
inconvenience to the 
that a condition 
analogous to that of ‘otitic hydroceph 
alus in man can only be produced ex 
perimental by inducing a thrombosis 
that will spread from the main. sinus 
into the adjacent 
mouths of the 


TOSS animal, 


and “It. is possible 


lacunae and the 
venous tributaries. 
Intracranial Hypertension of Un- 
known Cause. It is possible that this 
is the most satisf: ictory term at present 
available for the 
group of 
with 


designation of the 
“pseudotumor cerebri” 
which the 
most concerned, 


Cases 
ophthalmologist _ is 
Ford and Murphy 
thought that cases of dural sinus throm 
bosis should be differentiated from the 
cases described by Dandy® as_ brain 
swelling of unknown origin. As pre- 
viously mentioned, Walsh*? 
with this point of view. As summiar- 
ized by Ford and Murphy”, the salient 
features of this syndrome are: papille- 
dema_ and 
intracranial pressure in previ ushy 
healthy persons with the cause com- 
pletely obscure; 


agrees 


other signs of increased 


no signs of focal dam- 
age to the brain and the mental state 
clear except when the intraci nial 
pressure is very high; cerebro: inal 
Huid under increased pressure but oth- 
erwise normal; ventricles small and 
symmetrically placed as if they vere 
compressed by general swelling co the 
brain; after subtemporal decom res- 
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sion, bulging which usually disappears 
in a few weeks but may recur at inter- 
vals for several years; prognosis good 
except tor possibility of optic atrophy; 
found even at necropsy. 
also stated that the processes 
give rise to cerebral pseudo- 
unknown and that even the 
precise investigation 
reveals no pathologic alterations. 


In 1937, Dandy® reported 22 cases 
of this type. He 


no Cause 
Kehrer!® 
which 
tumor are 


most histologic 


thought that the in- 
pressure must be dependent 
in the intracranial fluid 
and that this fluid must be in 
and not in the meningeal 
spaces, ventricles are small 
and the is not relieved by the 
evacuation of fluid from the subarach- 
An alternative explana- 
variations in the intra- 
bed under vasomotor 
Dandy® thought that the 
iormal response obtained to the ¢ Jueck- 
enstedt test ruled out the possibility 
f obstruction in the large venous 
cerebrospinal fluid) was 
ormal except for increased pressure 
n all but 2 of Dandy’s cases. All the 
patients recovered comple tely. 

Davidoff and Dyke? reported 15 


crease 


on an increase 


content, 
the brain 
since the 
pressure 
noid spaces 
tion might be 
ranial vascular 


nlluences. 


sinuses. The 


similar cases, in 1936 under the title 
f “serous meningitis” and in 1937 
inder the title of “meningeal hydrops.” 
One of their cases had 66 cells and 


nother 75 mg. total protein per 100 
¢. in the cerebrospinal fluid. In the 
ther cases the cerebrospinal fluid was 
iormaul except for increase in pressure. 
\ll of their patients improved under 
treatment. One patient died at home 
‘rom inother cause; examination of the 
rain showed nothing except question- 
ible pericellular and __ perivascular 
‘dem. The authors thought that re- 
over’ was dependent on the re- 
‘stab! shment of normal equilibrium 
vetwe n production and absorption of 
ereb: spinal fluid. However, in 1947, 


in his discussion of a presentation by 
Yaskin, Groff and Shenkin**?, Davidoff® 
stated that he was inclined to agree 
with Symonds** that an incomplete 
thrombosis of the dural sinuses is the 
factor that prevents proper absorption 
of the cerebrospinal fluid and creates 


the imbalance which results in in- 
creased — intracranial pressure — and 
papilledema. 

In 1939, Sahs and Hyndman" re- 


ported 5 cases under the alternative 
terms of “intracranial hypertension of 
unknown cause” and “cerebral edema.” 
They demonstrated the absence of 
hydroce sphalus and of postencephalitic 
cortical atrophy by air studies. They 
thought that extracellular and intracell- 
ular edema of the brain, questionably 
of toxic origin, was present rather than 
excessive production or diminished ab- 
sorption of cerebrospinal fluid. 

In 1947, Yaskin, Groff and Shen- 
kin'* reported 12 cases of papilledema 
in which they were not able to demon- 
strate the presence of tumor, abscess, 
subdural hematoma, —arachnoiditis, 
otitic hydrocephalus or nonsuppurative 
encephi alitis. Although the cerebro- 
spinal fluids contained no cells, they 
entitled their paper “Severe Papille- 
dema in Diffuse Infections of the Ner- 
vous System,” since they thought that 
the principal mechanism involved was 
an alteration of fluid exchange, prob- 
ably on an infectious basis. Because of 
the mental alertness of the patients, 
they doubted the presence of severe 
ede ‘ma of the brain. They — stated, 

“There are patients who have papille- 
dema and other evidences of intra- 
cranial pressure probably due to alter- 
ations of cerebrospinal fluid circulation 
and/or chemical composition of the 
fluid, the nature of which is unknown.” 

Cerebral Edema and the Pseudo- 
tumor Syndrome. Devanney and 
Shea® reported an interesting case of 
a boy, aged 9 years, with a history of 
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many allergies and infections. Three 
and a half vears earlier he had had a 
short episode of headache, lethargy, 
blurred vision, diplopia and papille- 
dema which cleared 
Following an attack of otitis media, 
headache and papilledema again de- 
veloped. The vision and fields of vision 
were normal. The cerebrospinal fluid 
was under increased pressure but was 
otherwise normal. A_ ventriculogram 
was normal. With Benadryl and mea- 
sures for the control his allergies, 
the papilledema receded and the child 
has remained well for 3 vears. The 
authors stated: 


spontaneously. 


“This observation sug- 
gests that allergy must be considered 
in the differential diagnosis of that 
vague group of disturbances classified 
as pseudotumor or encephalopathy of 
undetermined cause.” 

It is rather striking that in 


1) 
te CAaSeS 


30 of the 
(71.4%) reported by Dandy* 
by Davidoff and Dyke** and by Sahs 
and Hyndman*, the patients were wo- 
men. The exact significance of this 
observation is not clear. It may or m: LV 
not imply a relationship with the re- 
porte ‘d instances of pi apilledema asso- 
ciated with “menstrual edema.” 
* reported the case of a wo- 
aged 38 years, who at each men- 
strual period would develop severe 
generalized edema with a_ gain — of 
weight of 11 to 14 pounds, blurred 
vision, choked disks, headache and an 
increase in cerebrospinal-fluid pres- 
sure with an otherwise normal fluid. 
All symptoms and signs would recede 
rapidly after the spontaneous occur- 
rence of diuresis. McCullagh*5 report- 
ed the case of a woman, aged 24 years, 
who had had for 5 vears headache. 
which usually occurred shortly before 
or shortly after the onset of menstrua- 
tion, and had diplopia for 3 weeks. 
She had had otitis media 4 years before, 
but there had been no evidence of 
lateral sinus thrombosis. Papilledema 


Thomas® 
man. 
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The visual 
fields were normal except for enlarce 


of 3 diopters was present. 


ment of the physiologic blind spots 
Examination of the nervous system re 
vealed no abnormalities. A ventricu 
logram and an encephalogram wer 
normal. The cerebrospinal fluid) was 
150 mm. of water 
but was otherwise normal. 


under a pressure of 
Administra 
tion of a pregnancy urine extract seem 
ed to he ‘Ip both Thomas and \e« 
Cullagh’s*® patients. But \icCullag! 
used also repeated spinal punctures 
and dehydration measures in the treat 
ment of his patient. The fundi of Mc 
Cullagh’s patient were normal at th 
end of 4 months and were still norm 


15 months later. 


Thomas*” suggest 
that the edema and diuresis were prob 
ably functions of tissue thirst, depend 
ing on hydrophilic tissue states or th 
McCullagh? 


the edema might depend on the infh 


reverse. surmised _ that 


steroid hormones on. th 
chloride, oth 


electrolvtes and water in the body, 


ence of the 
retention of sodium, 
The treatment recommended = b 
most authors in these cases. of pre 
sumed edema of tle brain consists o! 
limitation of fluid intake, dehydratior 
and spinal punctures repeated as seen 
necessary to control the cerebrospina 
fluid pressure. If these measures fail t 
produce satisfactory recession ol! t| 
papilledema, 
sion is advised, especially if loss © 
vision from secondary optic ati op! 
seems to be impending. Dandy? di 
subtemporal decompression in 15 0 
his 22 cases. Davidoff and Dyke’* d 
cecompressions in 14 of their 15 ases 
subtemporal in 13 and suboccipital in! 


Comment. It seems probabl that 


subtempor: al decompres 


most cases of the true “pseude um 


cerebri’ syndrome with norma! ve! 
tricular systems and chemically am 
cytologic: illy normal 


fluids are instances of cerebral « dem 


cerebro spina 
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ristial It seems to be true that edema of the or associated process in which sinus 
arce brain can be caused by thrombosis or | thrombosis might be expected to occur, 
spots thrombophlebitis of the dural sinuses, it would seem logical to study the pa- 
m re especially if the superior longitudinal tient carefully for all other possible 
tricu sinus is involved. However, it should causes of the edema before making a 
wer be recognized that cerebral edema can presumptive diagnosis of — superior 

was be caused also by other factors. There- longitudinal (or sagittal) sinus throm- 
wate fore, unless there is a definite preceding — bosis. 
listra 
secm ee ; ae 
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THe original preliminary report'® on 
the effect of “Compound E” and of 
ACTH on 16 cases of rheumatoid ar- 
thritis included the following  signifi- 
cant comments: “Several patients 
stressed the loss of the ‘toxicity’ of 
the disease and experienced a marked 
sense of well-being. This euphoria ap- 
parently represented not mere relief 
of pain but a positive factor accom- 
panied by increased mental capacity 
and activity, sometimes to the point of 
mild ‘comfortable’ insomnia. Having in 
mind the field of mental illness, we 
called the attention of our psychiatric 
colleagues to this euphoria and they 
are carrying out a se ries of observations 
veseeiaaes it.” Since that time a host 
of investigators have made further ob- 
servations and studies of the psychologi- 
cal responses to ACTH, cortisone and 
related steroid substances. 

One early report*® noted that 66% 
of a group of 21 patients treated with 
ACTH experienced “a marked sense 
of well-being.” Other reports?-*:13.26.40 
were rapidly confirmatory of this find- 
ing in the ACTH treatment of such 
diseases as rheumatoid arthritis, gout, 
lupus erythematosus, asthma, acute 
( 226 ) 


Drake, M.D. 


serum reactions, and periarteritis no 
dosa. This bright picture was almost 
simultaneously darkened somewhat by 
reports such as that of Soffer and asso 
‘ which stated that 17% of a 
group of patients with acute dissem- 
inated 
enced “a more striking alteration in 
mood characterized by severe depres- 
8 avlor and Morris” 
found 2 hypomanic re actions, 1 schizoid 
reaction with catatonic features, and 
l paranoid disorientation in a_ series 
of 5 patients w ith malignant disease 
treated with ACTH. Another report’ 
described “a mild maniacal state,” and 
2 “near-maniacal states” 
patients with chronic ulcerative colitis. 
Other typical warned | that 
some patients become frankly psychot 
ic when treated with cortisone®*: 
that one case of “severe mental depres- 
sion” occurred in a group of 11 pa- 
tients under treatment for acute rheu- 
matic fever and rheumatic carditi:*‘; 
and that a case of severe agitated «e- 
pression developed during a cours¢ of 
ACTH therapy and persisted for s-v- 
eral weeks until terminated by elect 0- 
shock treatment?*. The variety of 12- 


ciates 


lupus erythematosus — experi- 


sion and api athy.” 


occurring in 
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desirable reactions reported also  in- 
cluded the rare precipitation of con- 
vulsive seizures**, at times with a fatal 
result!” 

Rome and Braceland brought some 
order into the classification of psycho- 
logical responses to ACTH and. corti- 
sone by dividing the range of responses 
into 4 descriptive grades***"*", Grade 
| encompasses those mild reactions 
described by patients in the following 
“| never felt better 
“Tm on top of the world!” 
“I feel wonderful!” They feel buoyant. 
Many patients state that their think- 
ing is accelerated. A Grade-2 response 
is merely a more marked response than 
Grade 1. These patients are voluble 
and often given to hyperbole. Physical 
as well as mental stimulation is appar- 
ent. They are active to the point of 


typical sti ite ments: 
in mv life!’ 


restlessness. Insomnia is Common and 
is refractory to the usual nightly seda- 
tive. Appetite and muscular strength 
are vastly improved. The mood eleva- 
tion approaches the hypomanic level 
and there may be some flight of ideas. 
\pproximate ‘ly 60% of their patients 
who were treated with cortisone and 
ACTH showed psychological responses 


9) 


in Grades 1 and 2. Grade 3 comprises 
every other variety of response short 
of overt psychosis and includes idea- 
tional and behavioral changes as well 
as mood excursions such as depression. 
These patients are profoundly affected 
by lethargy, indifference, depression, 
agitation, excitement, marked anxiety, 
rum nation or obsessional preoccupa- 
tion. Approximately 25 to 30% of their 
patients experienced reactions — that 
hav. been graded as 3. They were 
impressed by the fact that Grade-3 
responses usually existed in either a 
latent or mildly overt form prior to 
the dministration of ACTH or corti- 
sone Grade-4 responses meet the diag- 
host! criteria of psychotic reaction 


types. The prepsychotic personality 
seemed to be of paramount importance 

1 determining the form of the psy- 
dusts response. In this group are 
found all the usual psychotic reac- 
tion types. Most patients who have 
a Grade-4 response give a history of 
previous psychiatric illness of some 
sort, but not necessarily of a_pre- 
psychotic _ illness. In their 
series Grade-4 reactions occurred in 
10% of their patients. 

There is some partial disagreement 
among various investigators of the psy- 
chological responses to ACTH and cor- 
tisone. All agree that the euphoria in 
chronically ill patients is due, at least 
in part, to ‘the associated dramatic phys- 
ical improvement. Clark, Bauer, and 
Cobb‘ could find no characteristics of 
premorbid personality that might en- 
able one to anticipate the occurrence or 
predict the severity or duration of psy- 
chiatric complications in a given case. 
In addition they found no correlation 
between the severity or duration of 
the psychoses and the total or average 
daily dose of ACTH. Rome and Brace- 
land**, on the other hand, state that, 
“all of the patients in whom psycho- 
logic responses graded 3 and 4 have 
developed, have made more or less 
marginal psye thologic —_ adjustments 
prior to their treatment with these 
substances. As such, they are inher- 
ently vulnerable to what for them is 
the ‘constancy of the internal environ- 
ment.” Again, they believe that “the 
total dose and the total amount of 
hormone used, as well as the rate at 
which the daily dose is increased or 
decreased, bears a direct relation to the 
psychologic responses observed.” Thorn 
et al.** report that in their experience 
psychoses have developed only in the 
treatment of diseases known to pro- 
duce organic changes in the central 
nervous system, thereby making the 


vious 
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role of the drug difficult to assess. 
Lidz et al.22 found no overt psychoses 
in over 350 patients with diverse ill 
nesses who had been treated with 
ACTH or cortisone. The same authors 
conclude that the emotional response of 
euphoria is always in keeping with 
the amelioration or cessation of physi- 
cal symptoms and that it never oc- 
curred during courses of treatment 
which failed to produce definite physi- 
cal improvement. Hench et al." were 
impressed by the euphorigenic 
ties of cortisone itself. 

The discovery that ACTH and cor- 
tisone administration is often followed 
by overt personality disorders resem- 
bling schizophrenia as well as mood 
changes similar to those of the affec- 
tive ‘psychoses*®, has stimulated fur 
ther research into the pituitary-adrenal 
system. At the present time there is 
no complete explanation of the mech- 
anism underlying the secretion of an- 
terior pituitary hormones. Harris’ and 
Hume”! have shown that hypothalamic 
stimulation may cause a 
ACTH and that this is prevented by 
complete stalk section. Yet, anterior 
pituitary tissue transplanted to the an- 
terior chamber of the eye will still re- 
lease ACTH under appropriate stimu- 
lation’®.*4, thereby indicating the pos- 
sible importance of humoral mechan- 
isms. A rapid release of ACTH may 
occur under certain stress conditions. 
possibly due to epinephrine** acting 
directly on the adenohypophysis or 
through the hypothalamus’. 

Recently, there has been a_rena- 
scence of interest in Cushing’s syn- 
drome because of the similarity be- 
tween it and states of hyperadrenalism 
induced by ACTH and cortisone. It 
is noteworthy that mental symptoms 
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(including psychotic reactions 
at times with both conditions. 
Studies of male schizophrenics" 
following both physiologic: al and Psy- 
chological stress, demonstrate that they 
display less adrenal responsivity than 


') occu 


a comparable group of normal men of 
the same age range. Measures of per- 
with stress from rest- 


centage change 


ing levels of 17-ketosteroids, sodium 
potassium and uric acid reflect this 
relative unresponsivity. There is a sim- 
ilar type of subnormal responsivity to 
injected ACTH on the part of male 
schizophrenic patients*’. It was found 
that the more normal the response of 
the adrenal to test injections of ACTH 
the better the prognosis when the pa 
tient is Somanggee ‘ntly given electroshock 
therapy! \ group of female patients 
suffering from inyolutional depression 
showed improvement in the stress re- 
adrenals following su 
cessful electroshock treatment?!”. 


Allen 


described relief from schizo- 


sponse of the 


\ number otf ind 


Broster! 


years ago 
phrenia in several cases following the 
removal of one overactive adrenal. In 
addition, ACTH and have 
been to be ineffective in the 
treatment of schizophrenia and the af- 
fective psychoses***. 

In conclusion, it is obvious that the 
final determination of the true relation- 


cortisone 
found 


ship of the pituitary-adrenal system to 
psychological responses must await t the 
combined efforts of many branches of 
medicine and surgery 
basic medical sciences. 


as well as the 
This is lo 
and to be expected, as feelings and 
emotions represent total-body reactions 
rather than isolated phenomena such 
as smiling with the lips (when happy 
or clenching the fists (when ang! 


rical 
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PsYCHONEUROTIC ART: ITs FUNCTION IN Psy- 
CHOTHERAPY. By MARGARET NAUMBURG, 
Department of Clinical Psychiatry, New York 
State Psychiatric Institute. Pp. 148; 46 ills. 
New York: Grune & Stratton, Inc., 1953. 
Price, $6.75 

THE author presents the 3-year study of the 
psychotherapeutic significance of the 


spon- 
taneous art productions of 


a psychoneurotic 
patient. In addition, there are sections on the 
theory and practice of art therapy, a review 
of the history and development of art in 
therapy and a consideration of some of the 
recent literature on clinical and theoretical 
aspects ot spontaneous art In therapy and 
diagnosis 

The author suggests that the expression of 
conflict by means of spontaneous art at the 
pre-verbal level frequently by-passes the ego 
censorship in a way that verbal communica 
In addition, it permits further 
elaboration in the symbolic processes. 


tion cannot 

This reviewer found the presentation quite 
interesting. However, it seems questionable 
whether the above hypotheses are proven. 
In many instances the patient seemed to fre 
associate to the affect which was displaced 
onto the art productions, rather than to re- 
ceive new insight from the form and content 
directly. While this was therapeutically ad- 
vantageous, whether the 
result been 


one wonders 


same 


could not have achieved with 
classical analysis. 

The idea of art as an adjunct in under- 
standing preverbal conflict and therapeutic 
displacement of affect is stimulating and 
worthy of much more research. The book is 
recommended to dynamic psychotherapists. 


F. 


Der BLUTSPIEGEL. By Dr. Men. F. H. Dost, 
Professor an der Humboldt-Universitiit 
Komm. Direktor der Universitiits-Kinder- 
klinik Charite, Berlin. Pp. 362; 96. ills. 
Leipzig: Thieme, 1953. Price, 
DM 22. 

Tuts text deals with a large number of 
blood concentration curves of a variety of 
substances used in diagnostic and therapeutic 
medicine. It is a highly mathematical ap- 
proach demanding some knowledge of cal- 
culus, logarithmic functions to the base “e” 
and so forth. 
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The absorption, concentration and dispo- 
sition of various sulfonamides, crystalline and 


cle pot penicillins, monosaccharides, — renal 


clearance substances, diphtheria antitoxin and 


antibodies are described along with many 


other substances, too mention. 


W. >. 


numerous to 


PsycHosis AND CrvitizaTion. By HERBER1 
GOLDHAMER AND ANDREW W. MARSHALI 
Pp. 126. Glencoe, Ill: The Free Press, 1953 
Price, $4.00. 

Cuts book is an inquiry mto the question 
of (1) whether tern 
changes in the frequency of psychoses in the 
past LOO years; (2) whether it is possible to 
risk of 


hospital in our society. The 


there are any long 


mental 
authors find that 
there 
no increase in psychoses in the past 


measure the admission to a 
been 
LOO 
vears. They even question whether there has 


in the age group under 50 has 


been any significant increase in the psychoses 
of old age. They discuss many factors which 
enter into expectancy of admission and con 
clude that this must remain largely conjec- 
tural. The statistics used and the discussion 
make constructive reading for the physician 
interested in the mentally ill cE; 


EXPERIMENTAL ATHEROSCLEROSIS. By Lovuts 
N. Karz, M.D., Director, and JEREMIAH 
STAMLER, M.D., Research Associate, Cardio- 
vascular Department, Medical Research In- 
stitute, Michael Reese Hospital, Chicago. 
Pp. 375; 37 ills., 7 color plates. Springfield, 
Ill.: Charles C Thomas, 1953. Price, $10.50. 
Ever since the publication of Anitschkow’s 

work in 1913 there has been a progressively 

increasing volume of research into the rela- 
tionship of lipid metabolism and atherosclero- 
sis. As the years have gone by more and more 
investigators have come to accept the view 
that a definite relationship does exist, though 
the exact nature of 
volved 


the metabolic defect in 
elucidated. As the 
amount of research has been increasing by 
geometric proportions there has developed 
a very real need for a volume summarizing the 
important extant knowledge. This has been 
admirably accomplished by Drs. Katz and 
Stamler who have done such a large amount 
of work on atherogenesis in the chick. Their 


remains to be 
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book should be of inestimable value to all 
who are doing work in this field, and it 
should be of great interest also to the intern- 
ist and practitioner who desire a concise 
summary of the present status of knowl- 
edge of this important subject. A very valu- 
ible bibliography containing 713 references 
The authors believe that “the 
recent emphasis on greater experimental en- 
deavor and less comprehensive speculation” is 


i very healthy trend. T. D. 


is included. 


Year Boox oF PATHOLOGY AND 
CumnicaL Parnotocy. Edited by Howarp 
r. Karsnern, M.D., LL.D., and ArtTHur 
Hawiey Sanrorp, M.A., M.D. Pp. 400; 
164 ills. Year Book Publishers, 


1953. Price, 


Tne 1952 


Chicago: 
$5.50. 

The present volume is comprised of ab- 
stracts of pertinent articles published from 
through December, 1952. Its over- 
interest are enhanced by nu- 
wrous editorial comments and selected illus- 


January 
ill value and 


trations. Pathologists and clinical pathologists 
will find this review useful in scanning pro- 
ress in broad areas of laboratory medicine 


C. Zz. 


GESTATLUNG AUS DEM UN- 
EIN ANALYTISCHES BILDERBUCH. 
By M. Scnurrze-NueEMANN. Pp. 45; 32 ills. 


SCHOPFERISCHE 
BEWUSSTEN 


Munich: J. H. Lehmanns Verlag, 1953. 
Price, DM 12. 
He presentation is that of the artistic 


raphic productions of a woman patient who, 
eparated at an early age from her parents 
en living in tropical South America and 
taken) to Germany was 
uently reunited with them. She, however, 
lost her beloved father when she was in the 
ith year of her life. 


where she subse- 


On account of a neur- 
is that developed she was subjected to 
ychoanalytic treatment. Very valuable in 
is treatment was the interpretation of her 
wings, many colored with pastels. The 
terpretation was often, at least in part, that 
the patient. The treatment lasted two years 
d was productive of about 300 pictures, 32 
which, arranged in order of production, 
reproduced in this small volume, some 
them in color. The treatment ended in ap- 
rent recovery. 
The pictures are well reproduced and the 
lanation of their meaning is, on the 
\ ole, convincing. The variations of the 


ood of the patient are well reflected in 
toom. 


She had had no formal training in 
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art and she did not realize until after she 
had finished a picture just what it was that 
she had produced. To all appearances they 
arose in her unconscious. 

The reproductions are good and the colors 
apparently excellent. The general impression 
produced by them before one reads the text 
is that they are, one may say, “semi- 
abstracts.” An analysis of the productions of 
some of our painters of “abstracts” and a 
correlation of this with their known mental 
characteristics might produce an “arbeit” well 


worth while. M. M. 


Tue Founpers or Neuro.tocy. Edited by 
Wess HaymMaker, M.D., Chief, Neuro- 
pathology Section, Armed Forces Institute 
of Pathology, Washington, D. C. Pp. 435; 
132 ills. Springfield, Il.: Charles C Thomas, 
1953. Price, $10.50. 

“THe FounpeRS OF NEUROLOGY” written 
by 84 present-day neurologists is a collection 
of 133 sketches of the lives of founders of 
Neurology, not, of course, complete. All of 
the neurological disciplines are represented. 

The book is very good and is easy and 
fascinating reading, at least for any one 
with any interest in any aspect of neurology. 
The human failings and foibles which are 
not neglected only serve to increase one’s 
appreciation of those pioneers who, working 
in the dark, exploring, bit by bit, made their 
This bit 
ot specialty medical history once again points 
up the fact so often noted before that one 
had best be careful and search the litera- 
ture diligently before laying claim to some- 
thing as new. 

The personal and oftentimes amusing de- 
tails of some of the biographies, together 
with the fact that the book is such a magnifi- 
cent memorial to those who have gone before, 
makes it almost a must for every physician. 

If young men in medicine read it, the 
reviewer feels that its inspiration may well 
turn many to neurology as a life’s work. 


S. G. 


observations and drew conclusions. 


A Translation of Luigi Galvani’s DE 
VIRIBUS ELECTRICITATIS IN MOTU 
MUSCULARIS COMMENTARIUS. Com- 
mentary on the Effect of Electricity on Mus- 
cular Motion. By Rosert MOoONTRAVILLE 


Green, M.D., Emer. Prof. of Anatomy, Har- 
vard Med. School. Pp. 97; 4 tables and por- 
trait. Cambridge: 
Price, $4.00. 


Elizabeth Licht, 1953. 
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Tuts pioneer work on _ electrophysiology, 
one of Galvani’s masterpieces, has held the 
interest of the scientific world for more than 
150 years. Fulton and Cushing published 
as late as 1936 (Annals of Science, 1, 239 
a rather lengthy bibliography of the writings 
ot Galvani and _ his nephew, Aldini, on the 
subject of animal electricity; yet this work on 
the effect of electricity on muscular contrac 
tion has apparently never before been trans 
lated into English. First published, in Latin, 
ot course, in the Commentaries of the Bologna 
Institute and Academy of Arts and 
in 1791 (vol. 7, pp. 363-418), it was issued 
the next year in book form together with a 
Dissertation on the Origin and Development 
of the Theory of Animal Electricity by 
Aldini. Both of these are included in the 
present book together with an exchange of 
letters between Carminati and Galvani. 
translated from the Italian. Though G. C 
Pupilli speaks in the Introduction of the liter 
ary excellence of Galvani’s writings, to the 
Reviewer the text is frequently obscure 
and redundant, even allowing for the 


Sx len Cs 


prolix 
turcid 
stvle of that period and the necessarily scanty 
vocabulary of the infant 

especially prominent in the 
conjectures 


science. This is 


final section on 
and conclusions. 

Of the 4 parts of Galvani’s Commentary, 
the first two deal with the “artificial” variety 
where the 


extraneous 


action is 
electricity 
animal tissues 


muscle produced by 
transmitted through 
In part 3, on “innate” or in 
herent animal electricity, the muscle con 
tractions were described as produced by con 
necting and muscle by certain “ele¢ 
trophores”. By 1794, Galvani, stimulated by 
certain objections of Volta. elicited the polar 
ization potential of muscle by producing a 
when the cut end of a frog’s 
nerve was applied to a muscle. This and the 
demonstration of “injury potential” in nerves 
(1797) are claimed by Pupilli to mark the 
beginning of electro-physiology. Too bad that 
these could not also be included in the present 
book, to complete the story of Galvani’s con 
tribution to this field of such importance to 
both electricity and physiology. we i 


nerve 


contraction 


MecHANISMsS OF UrRoLocic Disease. By 
Davi M. Davis, M.D., Professor of Urol- 
ogy, Emeritus, Jefferson Medical College. 
Philadelphia. Pp. 156. Philadelphia: W. B. 
Saunders Co., 1953. Price, $4.50. 

Dr. Davis has approached the main prob- 
lems in urology from the standpoint of their 


pathology and physiology. He has attempted 
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to give to the average 
background for the 
ment of urologic diseases. In the majority of 


prac titione! 


a simple 


and concise manage 
chapters of his book he has succeeded 

Ot particular excellence are the chapters 
Stone 
There is a 


on Neurogenic Changes, Formation 
Obstruction, 


good section entitled “Catheterization”, 


and Infection very 
which 
should be read by every intern and resident 
in that it provides a very valuable guide for 
the young doctor who is he ing exposed tor 
the first time to the esse 
of surgical patients 


This book had its 


medical students, and 


ntials of management 
origin in lectures t 
its value to them and 
the young physician is inestimable. For the 
older physic ian and urologist, it provides 

simple and refreshing ipproach to the con 


plicated probk ms of urology. | H 


VENEREAL INFECTIONS AND TREPONEMA 
Fourth Report of the WHO Expert 
Committee on Venereal Infections and Tr 
ponematoses. Pp. 84; 19 ills. Geneva; Worl 


Health Organization, 1953. Price, $.55 


POSES, 


Tuts report, which has recently been pub 
lished as No. 63 in the World Health Orga 
ization: Technical Report Series, is, in effect 
a summary record of present knowledge con 
cerning the control of treponemal diseases. It 
is particularly important as a source of infor 
mation on the conduct of mass campaigns 
against non-venereal 


treponematoses: vaw 


bejel, pinta, “njovera”, and endemic syphili 
Considerable experience in carrying out su 
campaigns has been gained in recent yea 
when undertake 
large-scale control programs with the aid of 


many governments have 


international organizations such as UNICE] 
and WHO. 
The committee’s report covers all tl 


phases of mass treponematoses: control pr 
grams, drugs and therapy, and serodiagnosis 
and other laboratory aspects in addition, 
deals briefly with training 
venereal-disease-control work, the control of 
venereal 


personnel I 


and no! 


|. K 


disease among. seafarers, 


treponemal venereal infections 


DAs Kreuz. PSYCHOTHERAPIE 1 
ERKRANKUNGEN DER HALSREGION. By 1 
He_mutna Srouze. Pp. 151; 8 ills. Muni 
J. F. Lehmanns Verlag, 1953. Price, DM 14 

Tut 


cases of 


OBERI 


author has traced, in many of t 

symptoms affecting the cervical 
region in the cases he was dealing with, a 
factor. Of 255 


psvchosomatic or a neurotic 








inc 
th 
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cases in which the cervical region of the 
spine or the neck region was involved, in 
55.5% he was dealing with, from an organic 
standpoint, a cervical vertebral syndrome, 
perhaps associated with trouble with the 
intervertebral discs; in 28.0% of cases there 
were signs of tetany; and in 16.5% of cases 
a combination of these. (It is the impression 
ot the reviewer that tetany or a_ latent 
tetany is not so common in the U.S.A.). Of 
the cases over 40 years of age, 109 of 139 
showed cervical syndrome. Of the 190 cases 
in which there was no demonstrable lesion 
of the cervical spine, 63 showed the cervical 
syndrome, 80 latent tetany, and the rest a 
combination of the two. Of the 190 cases, 
130 showed mental or neurotic symptoms. 
The author considers the neck as an 
“organ”, this region being regarded as a 
condensed functional unit through which 
various systems pass (the supporting appara- 
tus, the apparatus for movement, part of the 
peripheral nervous system, also part of the 
vegetative nervous system, part of the respir- 
atory system and of the digestive system, 
some of the endocrine system). The author 
reports 19 cases more or less in extenso, and 
has dealt with the psychical aspects of these 
cases, in some of whom he used dream 
analysis and interpretation, calling attention 
to various conflicts that were associated with 
the disturbances, and the resolution of these 
conflicts, sometimes under hypnosis. Among 
the other methods employed by him were 
extension, postural exercises and massage, 
full baths, ultraviolet treatment, and_ short 
waves. “Autogenous training” was utilized 
in some of the cases, as well as social therapy 
and group therapy. M. M. 


Henry VII. A Dirricutt Patient. By 
Sim Artruur SALissury MACNALTy, K.C.B., 
M.D., F.R.C.P., F.R.C.S. Pp. 202; por- 
trait frontispiece. Medical Viewpoint Series. 
London: Christopher Johnson, 1952. Price, 
$4.00. 


Tuts character study, by an eminent med- 
ical historian and public health authority, 
gives a clear and interesting picture of one 
of England’s most photogenic sovereigns. A 
much wider scope is covered than the title 
suggests, medical details being given but 
little more prominence than the political or 
theological. The book, however, should give 
pleasure and profitable instruction in all the 
aspects treated. Henry’s medical “case rec- 
ord” is summarized in a_ brief Appendix, 


which finds no reliable evidence in favor 


of the tuberculosis that was rife in his family, 
or syphilis or gout, as would be suggested 
by his life-long indulgence in high living. 
Following the line of Froude’s History (1856 ) 
and Frederick Chamberlin’s | sympathetic 
“Private Character of Henry the 8th”, Mac- 
Nalty has avowedly given his difficult pa- 
tient the benefit of his praiseworthy early 
career in interpreting his later actions. 
Henry’s first 35 years: the healthy, patient, 
handsome, “bluff King Hal”: are sharply con- 
trasted with the ailing, capricious tyrant of 
his last 11 years. The author takes a serious 
head injury that the King suffered while 
jousting as the turning point in his behavioral 
pattern, and a chronic “sorre leg” (leg ulcer, 
probably of varicose origin) as the start of 
and the background for his physical decline. 
MacNalty pictures Henry as courageous and 
ever attentive to his country’s needs, even 
when failing health should have greatly re- 
stricted his activities, and even regards him 
as the most learned, accomplished and force- 
ful King of England. He attributes Henry’s 
death, at the age of 55, either to a cardiac 
or pulmonary complication of his chronic 
ulcer or to uremia, a differential diagnosis that 
without a necropsy may not be possible even 


today. E. K. 


Tue Work or WHO, 1952. ANnnvuat Re- 
port oF THE Drrecror-GENERAL TO THE 
Wori_p HEALTH ASSEMBLY AND TO THE 
Unrrep Nations. Pp. 204; 17 pages of ills. 
Geneva: World Health Organization, 1953. 
Price, $1.25. 

Tue need for maintaining a sound balance 
between the health programs of a developing 
country and its general economic and social 
progress is emphasized by Dr. Brock Chis- 
holm, Director-General of the World Health 
Organization, in the Introduction to his An- 
nual Report for 1952. 

The assistance of the Organization has 
been given mainly to the countries which 
are, economically, the least developed. The 
Director-General emphasizes, however, that 
owing to such countries’ lack of capital, their 
possibilities of effecting lasting improvements 
through the help of international organiza- 
tions are severely limited. 

The Report, covering the fourth full year 
of work of the Organization describes what 
has been attempted and achieved by WHO 
in directing and co-ordinating international 
health work. 

Commenting upon current trends, the Di- 
rector-General points out how the growing 
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interest in the preventive and 


social aspects 
of medicine 


is being reflected in the attitude 
of doctors and in the type of training given 
to medical students a 2 


EXPERIMENTAL STUDIES IN PsycutarrRic ARt 
By E. CUNNINGHAM Dax, B. Sc., M.B., B.S., 
D.P.M., Chairman Mental Hygiene Author- 
ity, Victoria, Australia. Pp. 100; 51 ills. 
Philadelphia: J. B. Lippincott Co., 1953 
Price, $5.00. 

l'une book presents data in an attempt to 
Are the 
reflections of mental illness in the paintings 
of patients an aid to Has 
painting any therapeutic used in 


answer the following questions: (a) 


diagnosis? (b 

value ats 
the mental disorders and in the psychoses 
in particular? (c) Do the same effects apply 
to music as to painting? (d) Is the expression 
of music in terms of painting a useful means 
effects? (e) Are 


in the investigation of 


ot investigating its these 


methods of assistance 
the characteristics of 
the results of these experiments further the 
study of the reciprocal re lationship between 
art and illness? The authors feel that the 
answers to these questions are generally 
positive 

In the presentation following the general 
discussions of creative activity, organization 
of painting and examination of patients’ pic- 
tures, there is a discussion of 


meanings of the eye, 


the symbolic 
musical investigations, 
the use of synesthesia for musical recordings, 
painting and cerebral injury, the relationship 
of art and illness, and the conclusions. 

The book is an interesting and worthwhil 
contribution in this field and is recommended 
to all interested in these subjects and psy 


chotherapy. H. F. 


ASPECTS OF THE PSYCHOLOGY OF THE TUBER 
cuLous. By Gorpon F. Derner, Px.D. Pp. 
119. New York: Paul B. Hoeber, 1953 
Price, $3.50 

Tus book is a study of 32 patients in the 

Tuberculosis Division of Grasslands Hospital, 

Valhalla, New York. They were first admis- 

sions between 2 months and 2 vears. Average 

age 25.4 and averaging 13.3 years of edu- 
cation. 
Psychological tests as well as clinical inter- 
views were carried out. 
Some of the findings were as follows: 
“There was no unique tuberculous person- 
ality demonstrated in this study but there 
was a wide variety of disturbed behavior. 
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“The Rorschach Test as usually clinically 
inte rpreted, indicated low productivity. There 
was low. affectivity, emotional impoverish- 
ment, and impoverished intellectual produc 


tivitv. There was introversion and some 
emphasis on body-oriented ideas 

“The most frequent emotions were tear, 
apprehension, and depression. Most patients 
were optimistic about their prognosis but 


they did not show spes phthisica. All patients 
had some degree of de pression related to the 
from time to time 


disease during the course 


of the disease 


“The most frequent changes in the sana 
torium suggested were better food, more 
individual medical interpretation ind other 
patient services such as better nursing and 


psve hologic al services.” 
\ few 
“The 


losis 


conclusions wert 
diagnosis and treatment of tubercu 
necessitates a consideration of the pa 
tient’s fears and concerns related to the dis 
concomitants The 


the patient should he 
orientation 


ease and its approach to 


psvi hothe rapeutic in 


“Because tuberculous patients tend to view 
their handicap realistically 


realistic life goals 


thes will accept 
Rehabilitation procedures 
help the 


appropriate for 


coupled with psvchotherapy may 


patient choose a life goal 
him 

“The effectiveness of psychotherapy as an 
adjunct to the present prescribed 
of tuberculosis treatment offers an impor 
tant research problem.” ©. = 


methods 


(GYNAKOLOGISCHI 
Dr Hans Roemer, 
Women’s Clinic of the Medical Academy, 
Giessen. Pp. 190. Stuttgart: Georg Thieme 
Verlag, 1953 (Grune & Stratton, New York 
U. S. Agents Price, DM 13.50. 

Tits publication is an excellent review of 
the so-called female 


with special reference to the genital organs 


ORGANNEUROSEN. By Prot 
Director of the 


organ neuroses of the 
the gvnecologist 
deals with 
nature of the 
disorders of the female is 
fully explained and analyzed. This does not 
mean that each (and there are many 
ré ported in extenso here) has been psycho- 
analyzed, since in many of them psychoan- 
alysis was not some of them 
recovering soon after the beginning of treat- 
ment directed to the unveiling of the initial 
psycho-experiential trauma that gave rise to 
the conflict. However, the symptomatology 


It is written primarily for 
and for the 


gynec ol rie al 


practitions r who 


disorders. Ths 


psve hosomati 


case 


necessary, 
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presented by each patient was such as to 
lead to the suspicion that a conflict was 
present. 

The means of treatment: suggestion, asso- 
ciation tests, analysis and interpretation of 
dreams, and general, especially psychother- 
apy, are ent red into thoroughly, after a pre- 
liminary dissertation as to how symptoms of 
this nature come to be formed, and chapters 
ol pathoge nesis and diagnosis. 

Wi he lic Ve 
excellent purpose in orientating the gynecolo- 
frist to the advantages of the psychosomatic 
Ipproac h to the cases he deals with. M. M. 


that the brochure will serve an 


tWeNTY YEARS OF 


PSYCHOANALYsIS. Edited 
by FRANZ ALEXANDER, M.D., and HELEN 
Ross. Pp. 309. New York: W. W. Norton & 


( 2. 1953 Price. $3.75. 


Tuts is a book dealing with the progress 
psy hoanalysis in the United States during 
thre past 20° years. Phe editor, Dr. 
\lexander, is well qualified to bring this 
book forth since he is one of the foremost of 
the psychoanalysts interested in the integra- 


sernor 


tion of psychoanalysis as a discipline among 
both medical and the social sciences. He has 
obtained able people to discuss such subjects 
is Psychoanalysis in Medicine and Psychoan- 
ilysis in Psychiatry. ‘ 

Part two of the book is devoted to Train- 
ing and Research at the Chicago Institute for 
Psychoanalysis: the institution where Dr. 
exerted such a wide and 
fruitful influence as Director. The book makes 
aluable and interesting reading for the phy- 
‘ician who is interested in the role of 

ynamic psychology in medicine and the so- 
O. E. 


Alexander has 


ical sciences 


oun Freer Are Kittinc You. By Srmon J. 
WikLer, Doctor of Surgical Chiropody. Pp. 
214; 8 ills. New York: Frederick Fell, Inc., 
1953 Price, $3.50. 

\ few years ago, surgeons put down their 
ilpels and replaced them with pens. The 
sult was an almost flooding of our book 
irket with quasi medical texts. With time, 
i phrase of American literature gradually 
ssed. It) would that we may 
ve chiropodists lay down the and 
hand. If such is the case, Dr. 
ikler can be considered the lead off man. 
is, his initial text, has very little to offer. 
only contribution is to remind the public 
it most foot ailments, in the basically nor- 
il foot, are the result of shoes that are of 


now secinn 
tools 


| ° 
AC pen In 
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incorrect fit and design. However, there is 
no illustration of a type shoe one should seek 
among the many on today’s market. 

The illustrations in the text are fair, but 
entirely too meager. Most of us are aware 
that foot disability and .disease can be a 
distinct problem. However, it is my opinion 
that the author is stretching things too far 
when he hypothesizes that foot disease may 
be a causative factor in certain carcinomas, 
rheumatic fever, diseases of the uterus, sexual 
disturbances, essential hypertension, chronic 
alcoholics, and even brain tumors. 

The section on treatment can be considered 
satisfactory, and certainly indicates the author 
has had considerable and varied management 
of the foot. 

In conclusion, the text was a disappoint- 
ment to this reviewer. Such being the case, 
I would prefer not to recommend it to 
the laity, medical students, nurses, or phy- 
A. 3. 


SICTATIS 


Hexeprry iN Heavin aND MENTAL Dt1s- 
onper. By FRANZ Joser KALLMANN, M.D. 
Pp. 315; 89 ills. New York: W. W. Norton 
& Co., 1953. Price, $6.00. 

Tuts book is a further contribution to the 
problem of heredity particularly in mental 
disease. To read this book is to realize that 
there is still quite a wide gap between the 
interpretation of what the author calls the 
“genetically trained psychiatrist” and the psy- 
chodynamically trained psychiatrist. For ex- 
ample, after discussing certain differences 
between two-egg twins and one-egg twins and 
finding some traits more common in one-egg 
twins he says “Since these differences in nor- 
mal twin pairs cannot plausibly be explained 
on grounds of measurable variations in envir- 
onmental influences, it is justifiable to classify 
them as genetically determined.” To the re- 
viewer such a conclusion leaves out of con- 
sideration the factor of seeing a mirror image 
of oneself all the time as opposed to a dif- 
ferent gestalt. It leaves out of consideration 
the reactions of others in the environment 
to the varying appearances of the children 
(and these reactions may vary greatly). 

Twins are presented who are concordant 
as to mental disease and some who are dis- 
cordant. An interesting figure occurs in rela- 
tion to suicide. Of 18 one-egg twins and 21 
two-egg twins all remained discordant except 
one pair and the author concludes that, “in 
short, suicide is one of the few phenomena 
unlikely to occur in both twins even under 
suicide conditions of maladjustment and _pri- 
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vation.” In discussing schizophrenia, the 
author says “Detailed fertility studies, how- 
ever, show that the total reproduction of 
schizophrenics is much lower than that of a 
comparable general population, especially in 
the deteriorating types of schizophrenia. Since 
a person with severe symptoms is less likely 
to produce children, a schizophrenic who has 
children is apt to have relatively mild symp- 
toms and therefore a comparatively high de- 
gree of resistance to the disease. The factors 
producing this resistance will be passed on 
to the children. Where both parents are 
schizophrenic, the children will inherit this 
capacity for resistance from both parents.” 
To a psychodynamically orientated psychia- 
trist there is 
veloped when children are exposed to schizo- 
phrenic parents. 

In neurological disease, including epilepsy 
much more concordance is found in one-egg 
twins. But with the many variables which 
offers it seems premature to 
dogmatic conclusions concerning ven 


“infection” not resistance de- 


environment 
draw 
etics and mental disease. 

\ section of the book is devoted to genetics 
in mental health planning. Suggestions for 
a counseling agency on genetics in the com- 
munity are brought forward. An 
bibliography is included. 

\ few years ago there was a book written 
by a clergyman and a psychoanalyst in which 
interpretation of the same 
phenomena. It would seem that this idea 
could profitably be carried out in a_ joint 
study by the genetically trained psychiatrist 
and the psychodynamically trained psychia- 
trist. Then the medical profession would 
have a better opportunity to weigh both sides 
of a very important problem. O. E. 
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ATLAS OF REGIONAL DERMATOLOGY. By 
ERNEstT K. Stratron, P.D., M.D., Research 
Assoc., The George Williams Hooper Foun- 
dation for Medical Research, University of 
California Medical Center. Pp. 274; 603 ills. 
Springfield, Ill.: Charles C Thomas, 1953. 
Price, $15.00. 

Tuts is the second book dealing with re- 
gional dermatology which has appeared in 
recent from the San Francisco area. 
This “is intended primarily for the 
student who needs visual help in identifying 
skin diseases”, and consists of an outline of 
dermatology in atlas form which presents 
regional groupings of most of the common 
cutaneous disorders. In a general way the 
clinical illustrations, with some exceptions, 


years 
volume 
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are good; the color reproduetions by Fasal, 
first class; but those dealing with histo- 
pathology are on the whole of doubtful value 
The sections on the acute infectious diseases 
and leprosy have been prepared by acknowl- 
edged authorities (Costello, Koplik, and 
Arnold). 

Unfortunately, the regional method of 
presentation leads to numerous duplications 
with varying suggestions for therapy of the 
same disease. Furthermore, the student will, 
on occasion, have difficulty in determining 
the correct since 
the same process is titled variously on dif- 
ferent pages. To illustrate with one example: 
18, dermatosis papulosa nigra is 


terminology of a disease 


On page 
“dermatitis” papulosa nigra, but on page 51, 
(Fig. 100) it is correctly called “dermatosis” 
papulosa nigra. The index on page 268 has 
it “Dermatitis papulosa nigra, of face, 51 
(Fig. 100).” 
not indexed. 
Regional 
mnanifestations of dermatology seems to be 
a “natural” but to the uninitiated in adequat 
explanation, will tend further to solidify the 
that fact a 
ficial spec ialty. In spite of being practical 
regional presentation needs to be supple 
text by a 
statement of the internal medical implications 
of diseases of the skin. If this basic fact. is 
well Stratton’s book will 
as a useful guide for the student who sees 
a patient with the presenting lesions in a 


H. B. 


“Dermatosis papulosa nigra” is 


presentation of the superficial 


view dermatology is in supel 


mented somewhere in the clear 


understood, serve 


particular anatomical region. 


BALLISTOCARDIOGRAPHY. By WILLIAM Dock 

M.D., State University Medical Center at 
New York, Harry MANDELBAUM, M.D.., 
State University Medical Center at New 
York, and Ropert A. MANDELBAUM, M.D 
Jewish Hospital of Brooklyn. Pp. 293; 139 
ills. St. Louis: C. V. Mosby Co., 1953 
Price, $9.50. ; 

THE science of ballistocardiography 
though still in its infancy, has been making 
progress through studies of patients and from 
experiments on human cadavers. The present 
status of this subject, including 
tion of the instruments 
used, the techniques involved, the physiologi: 
basis of the Ceflections, and the patterns as 
sociated with normality and various diseas 
states is the subject of this volume. It is in 
tended for those who are beginning to explor 
this field, and the clarity of the presentatio: 
is so excellent as to make it very commend 


a descrip 


various commonly 
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ible for this purpose. The chapter on Read- 
ing and Classifying handles very well the 
problem of the “normal” patient with an 
ibnormal tracing and the danger of iatro- 
genic heart disease. There is an excellent 
bibliography which includes 259 references. 
This book is to be recommended to all those 
beginning the study of this subject, both 
those who are using the technique and those 
who desire a better understanding of the re- 
ports of consultants. T. D. 


PATHOLOGY OF THE CELL. By G. R. CAMERON, 

M.B., D. Se. (Mexs.), Director of the 
Graham Research Laboratories and Prof. of 
Morbid Anat., University College Hospital 
Medical School, University of London. Pp. 
$40; 105 ills. Springfield, Ill: Charles C 
Thomas, 1952. Price, $22.50. 

THIS is a s¢ holarly treatise on the pathology 
of the cell. The volume is divided into 4 
major parts: I. The Normal Cell, Il. The 
\bnormal Cell, III. Critical Discussion of the 
Cell Theory, and IV. The Cellular Pathology 
f the Future. In addition, there is an ex- 
tensive bibliography, 126 pages in length. 

As can be appreciated, the author under- 
took a monumental task to which he devoted 
ll years of continuous work. The result is 

readable and valuable reference volume. 
which will be useful to research workers in 
the basic sciences, especially pathologists and 
physiologists. Cc. Zz. 


[exXTBOOK OF GYNECOLOGY. By JoHN I. BREw- 
en, M.D., Pa.D., Prof. Obstetrics and Gyn- 
ecology, Northwestern University Medical 
School. Pp. 532; 146 ills. Baltimore: Williams 
& Wilkins Co., 1953. Price, $10.00. 

in the interesting Textbook of Gynecology, 
which is prepared especially for the student 
attempting to master the fundamentals of the 
subject, the author attempts to present the 
material in a manner similar to that in which 
it will be utilized in the study of patients. 

In Part I, gynecologic disorders and dis- 
eases are presented in the conventional man- 
ner. The abnormalities affecting each portion 
of the genital tract are discussed separately in 
terms of etiology, diagnosis and management. 
For the more important lesions the accom- 
peuying pathologic changes also are discussed 
an! illustrated. 

ut II is devoted to a consideration of 
(1 aring-down Discomfort, Leukorrhea, Dys- 
me \orrhea, Abnormal Uterine Bleeding, Bleed- 
in. and Pain, and so forth) and subjects 


such as Sterility and Amenorrhea. At the be- 
ginning of each section the conditions which 
could produce the symptom are listed, and 
in the text each is discussed in detail and 
differential diagnostic methods are completely 
and specifically outlined and means of treat- 
ment are suggested. 

The text is illustrated with many photo- 
graphs which are clearly a the 
photomicrographs are clear and in most of 
them the details of the pathologic change 
can be made out. 

The author believes that by eliminating 
unnecessary details — and unsubstantiated 
theories and by presenting the material as it 
must be utilized in the study of a patient 
with a gynecologic complaint the student 
will obtain a more practical understanding 
of pelvic disease. This book certainly should 
prove valuable in hastening the conversion of 
isolated bits of partially correlated informa- 
tion to usable knowledge. It should be help- 
ful not only for the medical student but also 
for residents and general practitioners. 


J. W. 


CumicaL MANAGEMENT OF BeHaAvior Dts- 
ORDERS IN CHILDREN. By Harry BAKWIN, 
M.D.. and Ruru Morris Bakwix, M.D. 
Pp. 495; 14 ills. Philadelphia: W. B. 
Saunders Co., 1953. Price, $10.00. 

Tuts book is fairly comprehensive on the 
subject of behavior problems in children. It 
begins with growth and development pat- 
terns and then takes up the psychological 
care of the physically ill and handicapped. 
It then has a chapter on diagnosis and treat- 
ment, and goes on to such phenomena as 
intellectual function and developmental ab- 
normalities in speech, writing, spelling, 
enuresis, and others. 

The latter part of the book deals with 
personality trait disturbances such as anger, 
aggression, negativism, and sexuality. Prob- 
lems of habit training such as eating, tics 
and sleep are also discussed. A chapter is 
given to organic disturbances with a large 
psychic component such as asthma, skin con- 
ditions and colitis. Antisocial behavior is 
dealt with and a special section is devoted 
to topics such as accident proneness and 
schizophrenic reactions. The book is written 
in a clear, easily understood style. The ap- 
proach to problems is entirely modern and 
the book is recommended for doctors, teach- 
ers and parents; in short all who work with 
children. There is both an author and sub- 
ject index. O. E. 





NUTRITIONAL STUDIES IN ADOLESCENT GIRLS 
AND THEIR RELATION TO TUBERCULOSIS. By 
JosepH A. JoHNston, M.D., Pediatrician-in- 
Chief, Henry Ford Hospital. Pp. 320; 106 
ills. Springfield, Ill.: Charles C Thomas, 
1953. Price, $7.50. 

Tue influence of the nutritional status upon 
tuberculous infection in adolescent girls has 
been extensively studied by means of long- 
term balance determinations of nitrogen and 
calcium. Correlations between metabolic ob- 
servations and the clinical status of the pa- 
tient including Roentgen-ray findings are 
presented in considerable detail. These data 
indicate that a favorable course of the infec- 
tion was accompanied by an adequate nitro- 
gen storage. Lesser degrees of nitrogen re 
tention or nitrogen losses were associated 
with spread of the disease. While the level 
of calcium balance bore no constant. rela- 
tionship to activity of tuberculosis, some intet 
esting observations are recorded The 
influence of various hormones and_ other 
factors upon metabolic balances is summat 
ized from the author’s experience This 
monograph may well serve as a model for 
similar contributions relating to other disease 
states i oS 


THe OsstetricAL Forceps. By L. V. Ditt, 
M.D., F.A.C.S., Head, Obstetrics and Gvne 
cology, Yater Clinic; Asst. Prof. Obstetrics 
and Gynecology, Georgetown University 
School of Medicine. Pp. 156: S86 _ ills. 
Springfield, Ill.: Charles C Thomas, 1953. 
Price, $5.25. 

THE need for a monograph on obstetri: 
forceps is indicated by the fact that no com- 
plete work on the development and use of 
the instrument has been pubiished in Eng 
lish. The author has admirably corrected this 
defect in this book. The origin and develop- 
ment of the instrument is traced in an inter- 
esting and informative manner and the most 
otten used modern types are described and 
illustrated. The indications for forceps de- 
livery and the manner in which it is carried 
out with the commonly used instruments are 
clearly presented. The 86 illustrations, most 
of which are pen and ink drawings depicting 
the techniques for application of the blades 
and for delivery, are well reproduced, well 
placed and illustrate the text well. Although 
no new concepts are presented this book does 
concentrate a good bit of valuable informa- 
tion concerning the obstetric forceps and 


should be of great help to the obstetric resi- 
dent, the general practitioner and, as well, 
the practicing obstetrician. OW. 
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RupotF Vircnow: Docror, STATESMAN, 

ANTHROPOLOGIST. By Erwin H. ACKER 
KNECHT. Pp. 304; 3 ills. Madison: U. of 
Wisconsin Press, 1953. Price, $5.00. 

Most any properly educated physician 
would willingly maintain that Virchow was 
one of the really great figures in moden 
medicine but few indeed could support such 
a view with concrete evidence. His celebrat- 
ed book, Cellularpathologie (1858), no more 
created a new line of endeavor than did 
Schwann’s discovery create the Cell Theory 
though both are entitled to major credit 
if credit evaluation is desirable in consider 





ing scientific progress; for having added con 
siderably to and firmly established the new 
concepts. 

This book is full of surprises: the first com 
ing in the Preface with the remark that 
“this is the first full-length study of Virchow 
in any language” and that it should appear 
in English, not in German. It is not surpris 
ing, in view of Virchow’s eminence in three 
or four different fields (Medicine and Pub 
lic Health, Politics, Anthropology that in 
304 pages not a few important topics ar 
passed over very briefly. However, we should 
be grateful for what we have; perhaps the 
author’s remarks about Virchow’s extensive 
personal archives, now in Soviet-Germany 
provid a hint that a larger, more complet: 
study may later be attempted. Especially 
should this include more about Virchow’s 
family life and his ability to teach, and 
much more detailed inde X The present work 
starts with a synthetic life history that, whil 
necessarily overlapped by occasional later 
chapters, gives a lively portrait of this ener 
getic, fearless, gifted, highly critical characte 
who was often wrong, but more often right 
The author, obviously an enthusiastic admirer 
of one of the great men of the 19th century 
has maintained an objective  attituc tl 
unsparingly reports his hero’s contentiou 
ness and obstinacy, his inconsistencies and 
tendency to boastfulness 

In the chapter on the Doctor, the long 
and one of most interest here, Virchow 
personal achievements — in pathology a 
considered, to be sure but more empha 
placed on his tendency to work through i 
stitutions, and the influence of the two gr 
periodicals that he founded and edited. | 
pathological discoveries, about which 
learned as students: amyloid, hematoid 
leukemia and the rest; are comparatively T 
glected here in favor of more general m.t 
ters. Discussions of his concepts of pat! 
ogy, of the significance of his concern whi 
physiology and clinical medicine, as in 
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title of his great Archiv and his early work 
in physiological and chemical pathology are 
instances that Come to mind. One of his most 
important studics, on thrombosis and embo- 
lism, was as much physiology as morbid 
anatomy, and in fact, as Ackerknecht observes, 
his Gesammelte Abhandlungen (1856) could 
very well have been called an essay” in 
pathological physiology. He also points out 
that Virchows most noted achievement: the 
establishment of cellidar pathology (1858) 
ind the motto, omnis cellula e  cellula 

Raspail, 1825): were original with him only 
in the sense that they established concepts 
earlier described by Schwann and various 
predecessors. Cellular Pathology, however, 
ecms to Ackerknecht worth a short  para- 
graph for each of its 20 (later 22) chapters 
ind to the Reviewer is less obsolete today than 
thre uncompleted } volume Krankhafte 
Ceschwuelste (1863 Adverse — criticism 
however, should be especially sparing here. 
For example, as Virchow himself recognized 
that “Tumors” was a. classification dictated 
by practical needs, the inclusion of tumors 
by extravasation (such as hematoma) and 
by granulation (such as syphilis) is defensible 
without quibbling. 

In a short 13 pages, the author gives a 
ympathetic picture of Virchow’s — attitude 
toward bacteriological discoveries: usefully 
ritical, rather than unqualifiedly opposed. We 
wist agree with him, too, that the cell, the 
mly source of other cells, still is an ultimate 
hiologic unit. He praises highly Virchow’s 
ontributions to Medical Reform and to Pub- 
© Health which reached into almost every 
hase of German life and “preserved more 
ves in the past century than all our 
dividual therapeutics combined.” 

The sections on the Statesman and the An- 
ropologist, short as they are, give a fair 
lea of Virchow’s important contributions to 
ese fields. Medical men will be ‘surprised 

learn how big a role politics played in 
irchow’s life, but should expect, and find 
re, that he was always on the side of the 
rking man, manning the barricades in °48, 
en at times joining with his arch enemy, 
smarck, who had once challenged him to 
luel, and serving many years in the Prus- 


n Diet and the Reichstag. However, even 
kerknecht’s training in modern history and 
skill as a biographer fail to bring life into 
dull and necessarily unpermanent achieve- 
nts of this side of Virchow’s career. Ger- 
1 anthropology, which he — cultivated 
ductively through most of his protessional 
owed much to his efforts. As founder of 


! Berlin and German Societies and regular 
ai endant at International Congresses for 30 


-*) 


years, Editor of three special journals, pro- 
curer of collections and the money for expe- 
ditions and so on, he held a_ position in 
anthropology, according to the author, that 
was eventually more authoritative than his 
position in medicine. His personal achieve- 
iments were far less, though his early work in 
Pomerania and with Schliemann in the Near 
East are still remembered. 

If Virchow had to wait a full half century 
for a true biography he is fortunate in having 
it written by one, who, born and brought 
up in Virchow’s home province, took degrees 
in both medicine and anthropology. The 
book is both a worthy addition to the record 
of the great period of German medicine and 
one that carries many useful lessons for the 


future. kK. K. 


Ture ALKALOows, Vouume ILL Edited by R. 

H. Fk’. MANske anv H. L. Hotmers, Dominion 
Research Laboratory, Guelph, Ontario, and 
the Carwin Company, North Haven, Con- 
necticut, respectively. Pp. 422. New York: 
Academic Press, Inc., 1953. Price, $11.00. 

Tuts is the third of a series of five volumes 
which have been planned to review the 
chemistry and pharmacology of the alkaloids. 
Like the first two volumes, it has been pre- 
pared by an international group of experts, 
some chapters representing the collaborative 
work of two authors. 

The present volume covers the following 
groups of alkaloids: Cinchona, Quinoline other 
than those of Cinchona, Quinazoline, Lupin, 
Imidazole, Solanum and Veratrum, — £- 
phenethylamines, Ephedra, and Ipecac. The 
discussions are presented in the same 
thorough, well-docuniented but interesting 
fashion which has characterized Volumes I 
and IL. The explanations of chemical relation- 
ships are particularly well presented and il- 
lustrated when one considers the complexity 
of the structures which are involved. While 
it is the obvious intent of the authors to offer 
primarily a chemical treatise, the text  in- 
cludes numerous references to pharmacologi- 


cal studies. J. S. 
NEW BOOKS 


Tests and Standards for New and Nonofficial 
Remedies. Vue Curemicat LaBorarory, 
AMERICAN MepicaL AssocraTion. Pp. 327. 
Philadelphia: J. B. Lippincott Co., 1953. 
Price, $4.00. 

Tuts book describes the tests for identity, 
quality and purity of drugs and dosage forms 
which stand accepted by the Council on Phar- 
macy and Chemistry of the American Medical 
Association on January 1, 1953. Formerly these 
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analytical methods were published in one volume 
with New and Nonofficial Remedies, which de 
scribes the actions and therapeutic uses of these 
Since these laboratory tests are of little 
to physicians using New and Nonofficial 
Remedies, the tests have been separated into a 
volume which is essential for the pharmacist and 
the chemist in the pharmaceutical industry. As a 
result both books are of convenient size. G. F 
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Lhe Role of Growth Hormone in Carbohy- 
drate Metabolism. By R. C. DeBovo and 
M. W. Stnxorr, Dept. of Pharmacology, 


New York Univ. College of Medicine. 
Taken from Ann. New York Acad. Sci., 
57, 23, 1953. Pp. 37; 14 ills. New York: 
New York Academy of Sciences, 1953 
Price, $1.00. ; 

ruis is an extremely interesting monograph on 
the growth hormone which concerns the relation- 


ship of this hormone to carbohydrate metabolism 
Ww. 2. 
lhe British Encye lopae dia of Medical Prac 


tice, Medical Progress, 1953. Edited by 
tHE Lorp Horver, G.C.V.O., M.D.., 
F.R.C.P. Pp. 384; 15 ills. London: But- 


terworth & Co., 1953. Price, not given. 


The Year Book of General Surgery, 1953- 
1954. Edited by Evarrs A. Granam, 
M.D. Pp. 590; 150 ills. Chicago: Year 


Book Publishers, 1953. Price, $6.00. 


Mechanism of Corticosteroid Action in Dis- 
ease Processes. By Grecory Pincus and 
Oscar Hecutrer, The Worcester Foun- 


dation for Experimental Biology, Shrews- 
bury, Mass. Taken from Ann. ‘New York 
Acad. Sci., 56, 625, 1953. Pp. 192; 57 
ills. New York: New York Academy of 
Sciences, 1953. Price, $3.50. 


Tus collection of papers will be extremely val- 


uable to physicians interested in the action of 
Cortisone Many of the presentations are of 
fundamental value es 3s 


Josiah Macy, Jr. Foundation, 1950. Twentieth 
Anniversary Review. Pp. 111. New York 
Josiah Macy, Jr. Foundation, 1953. 


Plant Proteins in Child Feeding. Medical Re- 
search Council Special Report Series No. 
279. By R. F. A. DEAN. Pp. 163. London: 


Her Majesty's Stationery Office, 1953. 
Price, $2.25. 
[He monograph details feeding experiments 


(field studies) to evaluate the adequacy of plant 


proteins as substitutes for protein of animal 
sources. Though the value of such information 
in this country is limited largely to its relation to 
therapeutic diets (allergy), it has far reaching 
importance as a means of attacking the prob- 


lem of undernutrition in many countries through- 
out the 
ot 


The data has to do with the use 
Soy mixture as a complete 


world. 


cereal and bean 
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and partial milk substitute. Phe data are of value 
for those working in the field of nutrition 
W. N. 
Ophthalmologic Diagnosis. By F. Herseri 


Harsster, M.D. Pp. 387; 151 ills. Balti- 
more: Williams & Wilkins Company, 1953 
Price, $8.00. 

of this 
expenences 


the 


are 


lies entirely 
author, which 
It is not 
interest 


THe value manual in 
personal of the 
scattered throughout the book. a useful 
text, and could hardly be of to either 
medical students or general physicians. The illus- 
trations are woefully inadequate. em 
Physiological Methods in Clinical Practice 
By WituiAM S. Mippietron, M.D., De- 
partment of Medicine, University of Wis- 


consin. Pp. 40. Springfield, Ill.: Charles 


C Thomas, 1953. Price, $1.00. 

Att physicians can read Doctor Middleton's 
splendid lecture with interest and _ profit Its 
title clearly and concisely defines its messaue 


RK 


Growth of Protozoa. Annals New York Acad 
emy of Science, Vol. 56, Art. 5, pp. S15 
1094. Edited by S$. H. Hurner and Wu 
LIAM TRAGER, Conference Chairmen. Pp 
279: 69 ills. New York: New York Acad- 

of Science, 1953 $4.50. 


iN 


emy Price, 


A sentes of interesting articles on growth re 


quirements of protozoa and on artificial culture of 


various protozoa pathogenic to man R. kK 


Second Report. Joint ILO/WHO Committee 
on Occupational Health. World Health 
Organization Technical Report Series, No 
66. Pp. 30. Geneva: World Health Or 
ganization, 1953. Price, $.20. 


The Green and Red Planet. By Huserrus 
STRUGHOLD, Department of Space Medi 
cine, U. S. Air Force School of Aviation 
Medicine. Pp. 103; 13 ills. Albuquerque 
New Mexico: Univ. of New Mexico Press 


1953. Price, $4.00. 

An interesting treatment of the possibility of 
vegetation and animal life on Mars is contained 
in this book. It deals with a new and unex 


plored field of biology, that of planetary ecology 
This is the science of planets as an environment 
for life. It can be read with profit. M. O. 


" Chemical Physiology of Contraction in Bod 
and Heart Muscle. By A. Szent-Gy6rcy! 
Institute of Muscle Research at the Ma 
rine Biological Laboratory, Woods Hol 
Massachusetts. Pp. 135; 29 ills. New York 
Academic Press, Inc., 1953. Price, $4.86 


work by 


Tus is an outstanding an authorit 
in the field. Workers in this specialty will fir 
it very useful. The book is logically divide 


into the molecular mechanism of motion, a stu 
on heart muscle fiber finally interpretatior 
While the whole book valuable, the parts « 
staircase (treppe), digitalis and other dru 
are very pertinent for medical men. M. O. 
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